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laboratory filing cabinet 


A single “LAB-AID” unit-section. 
of di 


By merely inserting the flexi- 
ble spring liner, any drawer 
is easily converted from 
close packed storage to 
separate slide filing. 


tHe tTechnicon company 


ers can be supplied. 


a yA microslide filing cabinet offering 


at amazingly low cost! 


This new “LAB-AID” cabinet is the ultimate solu- 
tion to the filing problems encountered in the 
laboratory. It is of welded-steel, fire-resistant con- 
struction throughout. Files 3x1” or 3“ x2” micro- 
slides, 2x2” transparencies, large lantern slides, 
index cards, even paraffin blocks . . . in single-row 
drawers, all fitting interchangeably into a smooth- 
tracking master drawer-rail system. Unit-sections, 
assembled in any combination, can be used singly, 
or stacked to any convenient height. With all these 
advantages, the cost-per-slide capacity in the 
“LAB-AID” cabinet is the lowest ever. Investigate 
this remarkable equipment ...the coupon will 


Any 


The Technicon Company 
215 East 149 Street 
New York 51, N. Y. 


Please send me details concerning your “LAB-AID” micro 
slide filing cabinet. | 
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YOUR CHANCE TO SAVE REAL MONEY! 


MAKE A MICROSCOPE—Get wonderful results. 


instrument worth many times the cost to you. ply > 
8 


vert a U. 8. Gov't Riflescope (Govt. cost over $65.00 
easy! We show you how. No es required. Get up 
to 40 Power. Scope we furnish is used but good condition 


... sent complete with extra lenses and direction sheet. 
Stock $7.90 Postpaid 
WRENCHES—for above project, to simplify and speed up 


Stock #89-W $1.00 Postpaid 


DON’T MISS THESE 
BINOCU LAR BARGAINS 


American Made! 
Save Real Money! 
An opportunity to own a truly 
fine pair of American-made glasses 
at substantial  * over glasses 
of comparable ity. Made by 
Anchor Optical Co., our Binoculars 
are light-weight, dust-proof, mois- 
ture-proof, expertly collimated. 
Designed and built to stay in 
collimation even under rough use- 
age. Optics are low reflection 
coated—precision made for clarity 
and sharp definition. Metal parts 
chemically treated to prevent cor- 
rosion. Anchor Binoculars come 
with sturdy Carrying Case and neck strap. All glasses fac- 
tory tested and inspected—guaranteed for full year against 
Moh defects in ig materials. Sold with 10 DAY 
ag BACK PRIVILE 


w x 3O 99.50 Postpaid 
a (Be sure to add 20% Fed. Tax on Binoculars) 


SPECIAL! SPECIAL! 
% RONCHIRULINGS 


Black Line Grating 


Plate glass with etched ae black lines—space between 

each line is same as thickness of the ruled line itself. Made 
by photesta hic process. Number of lines per inch ran 

from 65 to 133 as shown below. Normally cost $4.00 to $3.00 
per sq. inch. Used for fine measuring, testing and measuring 
astronomical mirrors, testing microscope objectives, camera 
objectives, and magnifiers, used in pairs to see diffraction 


pattern. (Some seconds, with slight scratches.) 
1 in, x 1 in, in, x 2 in. 

Stock Lines Stock Lines 
No. Per In. ice No. In. Price 
2122-Ww $ .75 | 2133-W 65 $1.50 
2126-W 85 -% | 2134-W 1.50 
2127-W 110 1.00 | 2136-W 110 2.00 
2128-W 120 1.00 | 2137-W 2.00 
2129-W 133 2138-W 133 2.00 


1.00 
All above sent Postpaid. 


SURPLUS OPTICAL BARGAINS 


The Chance of a Lifetime To Effect Sensational Savings! 


Nowhere in America will you find such an immense stock of Optical 
goods—Lenses and Prisms by the millions . . . valuable instruments, 
too. Yes, we've got the variety to take care of almost any optical 
need! What's more, we've got prices which in many cases are only a 
mere fraction of the original cost of naar yO But that’s the story 
of SURPLUS! It's the reason why Laboratori ding R h and 


Scientists are buying from us in unprecedented velume. Our stock is still 
BIG . . . but it can’t last forever. WE URCE YOU to take advantage of 
these outstanding money-saving opportunities AT ONCE! 


A WONDERFUL BUY! 


Amazing Pocket- Size 
10 POWER 


SPOTTING SCOPE 


Complete - With Tripod and Swivel Head 
Only 5 long—8%” high on tripod. 
Adapted from Army telescope and worth 
many times our price. xcellent for 
clarity and sharpness. Has prism 
erecting system, achromatic objective, 
Ramsden Eye-Piece. Lenses low reflection coated. 


"$0 MUCH for $O LITTLE! 


SIMPLE LENS KITS!_rTHe LENS CRAFTERS DELIGHT! 
Fun for adults! Fun for children! Kits include plainly 
written, illustrated booklet Gomme how you can build lots 
of optical items. Use these lenses in photography for copy- 
ing, ULTRA CLOSE-UP SHOTS. icro hotography, for 
“Dummy Camera”, Kodachrome Viewer, Detachable Reflex 
View Finder for 35 mm. cameras, Stereoscopic Viewer, 
glass and enlarging focusing aids. And for dozens of other 
uses in experimental optics, building TELESCOPES, low 


power Microscopes, etc. 
Postpaid 
. $5.00 Postpaid 


Steck #2-W—10 lenses .. 
Steck #5-W—45 oe 
Stock #10-W—80 len 
NON-ABSORBING “SEAM. SPLITTING MIRROR—Latest 
develo pment ! ee flat to ™% wave length. Size: 
1-15/16” x 2-15/1 thick. oon proximately 50% 
and transmits approximately 50%. light is absorbed. 
Has a three-layered film which non-absorption. 
SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the size 
Stock #4029-W—35 mm. ............... » 8. 85 Postpaid 
$3.35 Postpaid 


. $8.35 Postpaid 


LOOK 
Sheet Materia 
Stock #691-W . of 1” dia. Circles ...... 20¢ Pstpd. 
Pair of 2” dia. Circles 
TERRIFIC BARGAIN! BUBBLE SEXTANT 
BRAND NEW and with Automatic Electric Averaging Device 
and Illuminated Averaging Disc for nighttime use. Govt. 
cost $217. hough brand new, we have re-checked Bubble 
and Collimation and rantee perfect working order. 
Price includes wooden rrying Case. Full directions for 
use accompany each = 
Stock #933-W $22.50 Postpaid 
BUBBLE SEXTANT—TYPE A-8A. Excellent condition but 
~ a slightly used. Each has been carefully checked and 
liimated. Averaging device for nighttime use. Carr 
Case and instruction booklet included. Gov't cost a 
$325.00. Stock #946-W ....... $82.50 P 
PE EYE-PIECE—Consists of 
2 Achromatic lenses F.L. 28 mm. in a 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


Stock #5140-W .......... $4.50 Postpaid 


ORDER BY SET OR STOCK NO. 


January 5, 1951 


Write for FREE CATALOG W 
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RINGTON, NEW JERSEY 


HIGH SENSITIVITY 


CONSTANT TEMPERATURE BATH 


WITH INFRARED, 


LAGLESS HEATING 


CONSTANT TEMPERATURE BATH, INFRARED, Research Model, A.H.T. Co. Specification. 
Utilizes lagless, radiant heat from a reflector-type, infrared bulb with red bowl operating intermittently 
through relays and a mercury-in-glass thermoregulator, and provides operating sensitivity beyond that 
heretofore available with metallic heating units in this type of outfit. The bath offers full visibility and 
ample unobstructed working space for experimental work. 


Temperature range, using only the infrared 
bulb, is to 45° C, and can be extended to 55° C 
at normal room temperatures by means of 100- 
watt auxiliary heater of immersion type. Op- 
erating sensitivity in this range is well within 


+0.005° C. 


The infrared bulb, 250 watt capacity, is 
mounted in a Stainless steel housing—instead of 
plastic, as shown in illustration—8 inches long 
x 7% inches wide X 8 inches high. A metal 
baffle in the bath confines the focused rays from 
the lamp for optimum efficiency. Stirring is by 
means of a 1600 r.p.m. motor, power consumption 
28 watts, and a four-bladed Monel metal paddle, 
2 inches diameter, mounted on the nonmetallic 
top plate which fits on the rim of the bath with- 


9926-D. Constant a, Bath, Infrared, 


out clamping. Maximum power consumption 385 
watts. The outfit includes a Pyrex brand glass 
jar, 12 inches high x 12 inches diameter. 


The thermoregulator is a sensitive mercury-in- 
glass type, the setting of which is comparable to 
that of a Beckmann thermometer. 


The temperature range can be extended by the 
use of immersion heaters of higher wattage in 

ce of that regularly supplied, or can be lowered 
eas that of ambient air by addition of 9927-C 
Cooling Tube and external coolant, such as tap 
water, but the operating sensitivity is reduced 
somewhat at higher temperatures. The cooling 
tube fits into the top plate in place of the heater 
but is not regularly supplied with the bath. 


Research Model, as above described, complete with thermometer 0 to 50° C 
att immersion heater, 6 ft. cord and plug, and directions for use. 


in 0.1 


9927-C. Cooling Tube, only, for use in 9926-D, complete with setscrew for attachment to top plate ..............0. 7.70 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 


PHILADELPHIA 6, PA., U.S.A. 


Cable Address, “BALANCE,” Philadelphia 
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HE transfer of the table of contents to the cover 
Ta Scrence has made this page available for a new 
service. lt is planned to devote it to current scientific 
activities and events—when possible, before they have 
made news in the press. It has been urged that the 
page be given a name, and recommendations will be 
welcomed. “AAASsays,” “Scinews,” “Previews,” have 
been suggested. Obviously, it must be a name Science 
readers can live with week after week. 

This week’s page will be devoted to an announce- 
ment of the General Officers of the Association, elected 
by the Council at Cleveland last week. 


AAAS General Officers—1951 


President: Kirtley F. Mather, Harvard University 
President-elect : Detley W. Bronk, The Johns Hopkins 
University 
Retiring President: 
Illinois 
Vice Presidents and Chairmen of Sections: 
Mathematies (A): W. T. Martin, MIT 
Physies (B): Arthur H. Compton, Washington 
University 
Chemistry (C): George D. Beal, Mellon Institute 
of Industrial Research 
Astronomy (D): Harold L. Alden, Leander Me- 
Cormick Observatory 
Geology and Geography (E): George W. White, 
University of Illinois 
Zoological Sciences (F): David H. Wenrich, Uni- 
versity of Pennsylvania 
Botanical Sciences (G) : Ivey F. Lewis, University 
of Virginia 
Anthropology (H): Clyde Kluckhohn, Harvard 
University 


Roger Adams, University of 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 


(Terms Expire June 30, 1951) if’ 


Bentley Glass Lorin }. Mullins 
Karl Lark-Horovitz Malcolm H. Soule 
Howard A. Meyerhoff 


Chairman 


F. A. Moulton, Advertising Representative 


Psychology (1): Paul R. Farnsworth, Stanford 
University 

Social and Economie Sciences (K): Frank W. 
Notestein, Princeton University 

History and Philosophy of Science (L): Conway 
Zirkle, University of Pennsylvania 

Engineering (M): Boris A. Bakhmeteff, New York 

Medical Sciences (N): Maleolm H. Soule, Univer- 
sity of Michigan 

Agriculture (0): Vietor A. Tiedjens, Virginia 
Truck Experiment Station 

Education (Q) : 8. R. Powers, Columbia University 


Members of the Executive Committee 


Roger Adams (Chairman), University of Illinois 

Detlev W. Bronk, The Johns Hopkins University, 
(1951-1953) 

John R. Dunning, Columbia University (1950- 
1951) 

Edwin B. Fred, University of Wisconsin (1948- 
1951) 

Walter S. Hunter, Brown University (1951-1954) 

Paul E. Klopsteg, Northwestern University (1949- 


1952) 

Kirtley F. Mather, Harvard University (1950- 
1952) 

Howard A. Meyerhoff, AAAS (1949-1952) 

Fernandus Payne, Indiana University (1950- 
1953) 


Paul B. Sears, Oberlin College (1951-1954) 

Malcolm H. Soule, University of Michigan (1949- 
1952) 

Warren Weaver, Rockefeller Foundation (1950- 
1953) 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Selence at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ 


notice is required for change of address, and an address stencil label from a 
recent issue must be furnished. Claims for a missing number will be allowed 
only if received within 60 days from date of issue. 


Annual subscriptions. $7.50; single copies, $.25: foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription rates 


on request. 
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PURINA 


LABORATORY 


Eaves YOUR TIME... AND 


For the busy technician, there’s timesaving 
efficiency in Purina Laboratory Chow. In its 
convenient checker form, Laboratory Chow 
is easy to feed, no mixing, no guesswork. 
It’s made by Purina’s “Uniformula” . . . one 
formula, never changing, so that your animals 
on experiments covering several generations 
receive a constant diet. 


or writ, 
Chew 


St. louis 2, Mo 


THIRD EDITION ... improved IN EVERY WAY 


COLLEGE PHYSICS 


MENDENHALL, EVE, KEYS, and SUTTON 


\ 
Instructors using the THIRD EDITION speak highly of its up-to- 
= dateness—its soundness—its painstaking accuracy—the extensive 


variety of material kept within reasonable bounds and presented 
in easy style—the abundance and excellence of the illustrations— 
the refreshing format, “as if a fresh breeze had blown through 
the book.” 665 pages. $5.75 


ALMOST 100 ADOPTIONS since FEBRUARY 1950 


D. C. HEATH AND COMPANY 


COLLEGE DEPARTMENT, 285 COLUMBUS AVENUE, BOSTON 16, MASSACHUSETTS 
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Another reason why 
your telephone 


gives so much for so little 


Studying punched card record of dial system oper- 
ation. Each card (top) can report 1080 items. 


In a large, modern dial telephone office, 
2,000,000 switch contacts await the orders 
of your dial—and 10,000 of them may be 
needed to clear a path for your voice when 
you make a single telephone call. Within 
this maze of signal paths, faults—though 
infrequent—must be detected and fixed 
before they can impair telephone service. 
The latest system developed by Bell 
Telephone Laboratories automatically de- 
tects its own faults, detours calls around 
them without delay—then makes out a 
““written” report on what happened. 


The fault may be a broken wire, or a 
high resistance caused by specks of dirt 
on switch contacts. In a second, the 
trouble recorder punches out a card, not- 
ing the circuits involved and the stage in 
the switching where the fault appeared. 

Maintenance men examine the reports 
at intervals and learn what needs atten- 
tion. Between times they go about their 
own duties in keeping service moving. 

This is another example of how research 
at Bell Laboratories helps your telephone 
serve you at top efficiency—and low cost. 


BELL TELEPHONE LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 
SERVICE BIG IN VALUE AND LOW IN COST. 
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@ Complete 
“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 
for Every Type 


of Radiation: 


Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
‘sories for the 
Nuclear Labo- 
atory 


* 


nuclear 


PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 


DISTINCT 
COUNTING 
METHODS... 


awa NuClear’s 


COUNT-O-MATIC 
SCALING UNIT 


The scaler can be set to count auto- 


matically a predetermined number 
of counts and indicate, on an attached 
electrical timer, the time uired to 
register the preset number of counts. 


2 Ic is also possible, with Nuclear’s 
T-1 dual timer, to count for a - 
determined length of time, recording 
the number of counts. 


3 Model 163 can be manually oper- 
ated for application to many v 
counting requirements. 


4 By simply switching the scaling 
factor to two, it is possible to use 
the scaler as a monitoring instrument, 
listening to the clicks of the register 
as an aural indication. It can be used 
with or without a probe. 


With chese four distinct counting 
methods, it is possible to utilize the 
versatile Model 163 Count-o-matic 
scaler to provide the most convenient 
method and technique for each specific 
type of sample being analyzed. 
Before you purchase, get all the facts 
about Nuclear products and services. 


NEW. 


COMPLETE 
CATALOG 


nuclear instRUMENT and 


CHEMICAL CORPORATION 
237 West Erie Street, 
Chicago 10, Il. 


Cable address 
“Nuclear” 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA); 
Dipyridyl; Edestin; Emulsin; Erythritoi; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid ; Myanesin ; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvie Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosinase ; 
Tyrothricin; Urease; Uricase; Uridine; Vitellin; 
Xanthosine, 


Ask us for others! 


DELTA CHEMICAL WORKS 


New York 23,N.¥. 


West 60th § 
Telephone Plaza 7-6317 


STATHAM 
Physiological Pressure Transducers 


EKG 
or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 


cording arterial 


and venous blood pressures. The 


system illustrated above demonstrates how simply 
measurements can be obtained with Statham 
transducers. 


Please write our 
Engineering Department 
for more specific data. 


SCIENTIFIC INSTRUMENTS 


9328 Santa Monica Bivd., Beverly Hills, Calif. 
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ANALYTICAL CHEMISTRY OF THE MANHATTAN PROJECT 


Editor-in-Chief: CLEMENT J. RoppeN, New Brunswick Laboratory, U. S. Atomic Energy 
Commission. Division VIII. Volume 1. National Nuclear Energy Series. 748 pages, $6.75 


This volume deals with the analysis of and for uranium and other related materials. The text 
is divided into two parts. Part I. lists various elements and methods of determination. The 
chapter on Uranium, in particular, is one of the most complete compilations of past and present 
practices in the separation and determination of uranium. The second section of the book deals 
with physical methods which were developed for analysis by various procedures including spectro- 
chemical, radiochemical, photometric, and electrometric. 


FOURIER TRANSFORMS 


By Ian N. SneEppon, University of Glasgow. International Series in Pure and Applied 
Mathematics. In press 


In this text a distinguished British mathematician presents a wealth of useful material, brought 
together in book form for the first time. The standard subject matter of Fourier Series and oper- 
ational mathematics is extended to cover a great variety of applications to problems in engineer- 


ing and physics. The exposition of the theory will appeal equally to pure and applied 
mathematicians. 


IGNEOUS AND METAMORPHIC PETROLOGY 
By Francis J. TurNeR, and JEAN VERHOOGEN, University of California. In press 


Presents a rigorous, unified treatment of the origin and evolution of-rocks that have crystallized, 
or have been profoundly modified, at high temperatures. The material is based on field and 
petrographic data, and on the physico-chemical behavior of rock-forming minerals as determined 
by experiment and deduced from thermodynamic theory. 


ANATOMY OF THE CHORDATES 


By Cuarues K. Wetcuert, The University of Cincinnati. McGraw-Hill Publications in the 
Zoological Sciences. In press . 


Carefully prepared in a readable, interesting manner, making liberal use of illuminating il- 
lustrations, this text, following a brief introduction, discusses the classification and natural his- 
tory of the main groups of living animals making up the phylum Chordata. A chapter on 
development follows; then, each organ system is taken up separately and from a comparative 
point of view. 500 illustrations are included. 


Send for copies on approval 


McGRAW-HILL BOOK CD., 


GaRO WEST 42ND STREET, NEW YORK 18, 


January 5, 1951 
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HUMAN SKELETONS 


Natural Bone and “Everlasting” Rubber Models. 


Skeleton. On chromed all-metal stand ........ $220.00 
Skeleton. In metal cabinet 230.00 
Skeleton. Disarticulated 125.00 
Skeleton. Fiuoresced muscular for use with black 


375.00 
Skeleton. ‘‘Everiasting’’ rubber model, ' size, 

50.00 
Skull. ‘Everlasting’ rubber model ........... 32.50 
Skeleton Cabinet. Ali metal ................ 45.00 
Skeleton Stand. Aji metal, chromed .......... 35.00 


Limited stock! Order promptly! 


Est. 
New York Scientific Supply Co. 


28 West 30th St. New York 1, N. Y. 


the 


microscope lamp 


designed to 
the specific 
requirements 
of the clinical, 
control and 
industrial 
laboratories, 
the E&G 
LAMP 
provides 
controlled 
illumination, 
cool opera- 
tion, and 
constant, bright light 
for every application. 


HELLIGE ELectronic 


H-METER 


PRECISION OF MEASUREMENTS 
0.05 pH unit and 0.005 voit 
0.01 pH unit and 0.001 volt 


SIMPLE 
DEPENDABLE 
VERSATILE 
PORTABLE 


ECONOMICAL 


WRITE FOR NEW CATALOG No. 7040 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 
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ROBERT 
BUCHANAN” 


GEORGE H. M. 
LAWRENCE 


E. E. STANFORD 


MARY S. 
GARDINER 


ARTHUR L. 
ANDERSON 


Coming in the Spring 


BACTERIOLOGY 
FIFTH EDITION 


A basic text for the introductory course in Bacteriology for students in the 
sciences and allied fields, this book has been rewritten and revised to include 
important new material. An attempt has been made to put a complex subject 
in simple, readable language. 


TAXONOMY OF VASCULAR PLANTS 


It is believed that this book is the most complete and authoritative text on Plant 
Taxonomy in the English language. The author provides, in one volume, a 
comprehensive source of information on the theory, principles, and operating 
procedures followed in this science. 


MAN AND THE LIVING WORLD 
REVISED EDITION 


This book covers the chief facts and principles of all the life sciences and brings 
out their interrelationships and their particular relationship to man and to the 
development of civilization. The book is comprehensive in scope and sci- 
entifically reliable. 


THE PRINCIPLES OF 
GENERAL BIOLOGY 


This basic text for General Biology courses presents a broad, general review 
of the principles underlying biological concepts and methods. The text is 
distinguished by the presentation of the historical development of present 
biological fact and theory throughout the book. 


INTRODUCTORY ANIMAL HUSBANDRY 
REVISED EDITION 


Presenting a complete discussion of the principles of livestock production and 
marketing, with special attention to modern commercial requirements, this 
practical text for a basic course in animal Husbandry has been revised to in- 
clude the latest available information. 
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Tritium in Nature’ 


A. V. Grosse 
Research Institute of Temple University, Philadelphia, Pennsylvania 


W. M. Johnston, R. L. Wolfgang, and W. F. Libby 
Institute of Nuclear Studies and Department of Chemistry, University of Chicago 


N RECENT YEARS the existence of natural 
radiocarbon produced by the action of neutrons 
from cosmic radiation on nitrogen in the atmos- 
phere has been demonstrated (1). The possi- 

bility that the helium-3 isotope found in atmospheric 
helium has its origin in the production of tritium by 
the action of the cosmic radiation on the air (2) has 
led us to examine surface waters for tritium. 

The authors are indebted to the Norsk Hydro- 
Elektrisk Kvoelstofaktievelskab of Oslo, Norway, for 
its whole-hearted cooperation in this research, and 
particularly to Directors E. Uri and V. Stephansen 
and Engineers J. Brun and F. Bugge. The State 
Department, especially Henry §S. Villard and Lt. Col. 
Lahlum, of the U. S. Embassy in Oslo, were most 
helpful in arranging the transportation of samples 
to Temple University. In addition, we wish to thank 
Harold C. Urey, H. S. Taylor, A. Farkas, M. L. Oli- 
phant, Sir John Cockeroft, Sir James Chadwick, N. 
Feather, and Harry Thode for their assistance in 
the procuring of the samples. We are further in- 
debted to the Houdry Process Corporation, of Phila- 
delphia, for a number of mass analyses. The assist- 
ance of A. D. Kirshenbaum and Edward Nodiff is 
also gratefully acknowledged. 

The procedure has been to measure highly econ- 
centrated heavy water samples that have been pro- 
duced from surface waters and should contain any 
natural tritium at about one millionfold higher con- 
centration than the original water. It has been ob- 
served that such samples are indeed radioactive to 
an extent corresponding to a natural abundance of 
tritium of about one atom in 10** atoms protium. 
All the measurements completed to date have been 
made on Norwegian waters, although measurements 
on waters from other localities are in progress. 

The first sample examined was that described by 
Rutherford (3), which was 11 ml of heavy water 
made from 13,000 tons of ordinary Norwegian sur- 
face water in 1935-36. It was in this sample that 
F. W. Aston tried to detect the presence of tritium 
with his mass spectrograph and concluded that T/D 
must be less than 2 in 105. Our measurements gave 
a tritium mole fraction of 3.2x10-*. Using the 
probable enrichment factor for the electrolytic con- 
centration process of 9x 10°, we have arrived at a 

1 Presented at the First Research Day of Temple Univer- 


sity’s Research Institute, on September 14, 1950, in Phila- 
delphia. 
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natural abundance of 1x 10-** moles of tritium per 
mole of ordinary hydrogen in Norwegian surface 
water. A second sample furnished by M. L. Oliphant 
from the same source but less highly enriched (caleu- 
lated enrichment factor of 6x 10°) gave 5.3x10-* 
for the mole fraction of tritium, corresponding again 
to a natural abundance of 1x10-'*. The possibility 
existed that these samples had been contaminated with 
artificial tritium in Rutherford’s laboratory, so we 
requested the manufacturers of these original samples, 
the Norsk Hydro-Elektrisk Kvoelstofakievelskab, of 
Oslo, to prepare another set of samples analogous to 
those prepared for Lord Rutherford. Through the 
kindness of E. Uri and J. V. Stephansen three sam- 
ples were prepared by J. Brun and F. Bugge at the 
Vemork plant, by the electrolytic method: Sample 
A, 2 ml of water taken from the electrolyte after the 
reduction of 2,950 ml of 99.74 per cent ordinary D,O 
to a volume of 15 ml; Sample B, 5 ml of water formed 
by the combustion of electrolytic gases during the 
electrolysis between 20 and 15 ml electrolyte volume; 
Sample C, 2 ml of residue from the electrolysis after 
reduction of 13 ml of Sample A to 3 ml volume. The 
original D,O used in the final concentration steps was 
also measured. 

The original ordinary water for these samples, ac- 
cording to Norsk Hydro, “came from Lake Mésvann, 
which collects the water from the mountain plateau 
Hardangervidda in southern Norway. The height 
above sea level is everywhere higher than 900 meters. 
The Lake Mésvann water was taken into the plant at 
the end of January 1948, and it is likely that it 
originated from snow fallen during the winter 
1946-47.” 

All D,O samples were redistilled, combined at room 
temperature with pure, freshly dehydrated CaO to 
Ca(OD),, and the latter completely converted with 
zine dust, at red heat, into deuterium gas, in line with 
the equation 


Ca(OD), + Zn— Ca Zn 0,+D, 7. 


In this reaction isotopic fractionation is practically 
excluded because of high temperature and complete 
conversion. All samples were analyzed on a standard 
Consolidated Engineering Corporation mass spectrom- 
eter for both chemical and isotopic composition. All 
samples were “monitored” to pure deuterium content. 
Our results to date are given in Table 1. 

Taking the probable enrichment factor for Sample 
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TABLE 1 
DATA FOR TRITIUM IN NORWEGIAN WATERS 


Observed Calculated Corrected 
— Probable tritium natural Age* of. natural 
— enrichment content, abundance, sample abundance, 
g-At.T/g.At.D. g-At.T/g.At.H’ g-At.T/g.At.H’ 

Rutherford 9 x 10° 32 0.4 x 1935-91949; 14y 0.9 x 
Oliphant 1.4 x 10° 5.3 x10 0.4 x 107% 1935-91949; l4y 0.9 x 107% 
Sample A 1.5 x 10° 16 x10%+5% 1 Jan. 1948-91950; l5y 
Sample C 2.8 x 10° 2.8 x10%+5% 1 Jan. 1948-41950; ldy 
Original D,O 6 x 10* 0.049 x 10 + 10% 0.8 x 107% Jan. 1948-91950; l5y 0.8 x 10°* 


A as 1.5x 10°, we caleulate the natural abundance to 
be 1.3 x 10-*5 moles of tritium per mole of ordinary 
hydrogen in surface water. The results on Sample 
C and the original D,O are in fair agreement with 
this. 

The separation factors assumed in the calculation 
of probable enrichment were 6 for deuterium vs. pro- 
tium, 15 for tritium vs. protium (4), and 2.5 for 
deuterium vs. tritium. The rather considerable un- 
certainties in these separation factors as applied to 
the actual process utilized make it probable that our 
figure of 10-18 for the absolute abundance of natural 
tritium in Norwegian surface waters is not accurate 
to a factor better than 10. 

The fact that the activity is due to tritium is in- 
sured by the following chemical considerations: 


1. The activity was concentrated as a water mole- 
cule by a factor of up to 10*-fold; in the case of the 
last 3 samples of Table 1, it was followed from a 
60,000-fold concentration up to 2.8 x 10°-fold enrich- 
ment. 

2. Each sample was distilled from concentrated 
potassium hydroxide solutions during the three to 
four concentration stages. The final samples of D,- 
gas were purified and dried over soda lime to exclude 
any trace of atmospheric cosmic CO, in the storage 
bulb itself. 

3. The experimental separation factor of our ac- 
tivity to deuterium = 2.8, in going from the original 
D,0 to Sample A, and =2.5 in ease of original D,O to 
Sample C, in good agreement with the theoretical 
value of 2.5 (Table 1.) 


Measurement of the tritium content of the 
deuterium samples was made by filling an ordinary 
flat-ended, brass wall Geiger counter with a mixture 
of deuterium (or hydrogen for the background de- 
termination), argon, and ethylene. The pressures 
used were 1-30 em of the hydrogen gases, 3-6 em of 
argon, and 1-2 em of ethylene. It was observed that 
this mixture had excellent counting characteristics, 
very high efficiency as judged by response to an ex- 
ternal source in comparison with a standard argon- 
ethylene filling in the same counter, and very satis- 
factory plateaus. The difference between the count 
rate with the deuterium filling and with an ordinary 
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*The years given are those for the collection of water sample and counting. 
snowfall or rainfall, is greater but is not known to us with any accuracy. 


The actual age, based on the original 


hydrogen filling was plotted as a function of pressure 
of deuterium. This gave straight lines, the slopes of 
which were taken as measures of the inherent specific 
activities of the deuterium samples. Fig. 1 presents 
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these data for the recent Norwegian samples. A 
correction of about 3.5 per cent for end loss was made 
(5). The counter dimensions were 2”x17”. The 
half-life of tritium was taken as 12.4 years. 

These results, although of limited accuracy and 
applicable to only one locality, make it seem rather 
probable that a considerable fraction, if not all, of 
the helium-3 observed in atmospheric helium does in- 
deed have its origin in the cosmie ray-produced 
tritium. Further studies should afford a more exact 
check on this point. 

It is worth while to point out that with a concen- 
tration of 3.10-* g/g protium, cosmic tritium is by 
far the rarest atomic species discovered in nature. 
It thus has no military significance. 
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Technical Papers 


Probable Chromosome Number of Fossil 
Sequoia and Metasequoia Found in Japan’ 


Shigeru Miki and Shigeru Hikita 


Osaka Liberal Arts University, Ikeda, 
Osaka Prefecture, Japan 


In 1943, Hirayoshi and Nakamura (1) determined the 
chromosome number of Sequoia sempervirens, the coast 
redwood of California, as 2n=66, the highest number 
recorded for any species of conifer. Because of the lack 
of communication during the war period, their publica- 
tion was’ not known outside Japan until after Stebbins 
(2) had independently made the same determination. In 
the latter publication, the chromosome number of the 
recently discovered Metasequoia glyptostroboides was de- 
termined as 2n=22, in common with most other species 
of the coniferous families Taxodiaceae and Cupressaceae. 


some counts. One of these was a tree grown by the 
College of Forestry of Kyoto University, and studied 
by Hirayoshi and Nakamura (1); the other, studied by 
Stebbins (2), was a tree growing on the campus of the 
University of California, Berkeley. The specimen of 
living Metasequoia was from the same material, collected 
in China in 1947, which Stebbins used for determining the 
chromosome number. The fossil remains studied were 
those of both Sequoia and Metasequoia found by Miki 
(3) at Tokiguti, Prefecture Gihu, and those of Metase- 
quoia collected by Hikita at Noboritate, Awaji, Prefee- 
ture Hyogo. . 

Leaves selected for study were as nearly as possible of 
the same size. Each leaf was prepared for study first 
by decolorization for a long time in ammonium hydroxide, 
followed by neutralization in hydrochloric acid and 
mounting in balsam to make a permanent preparation. 
For each specimen, measurements were obtained for the 
length and width of 100 epidermal cells and 100 stomatal 


TABLE 1 


S1Zes oF STOMATA AND EPIDERMAL CELLS IN LIVING AND FossiL 
Sequoia AND Metasequoia (Fic. 2) 


Stomatal Epidermal 
Material length, cells, length Width, 
N Mite N Mic Mie 

Living, California 228 59.8 + 4.28 100 139.3 + 23.68 19.7 + 4.72 2n = 66! 
Sequoia Living, Kyoto 300 56.1 + 3.63 100 128.9 + 34.04 17.5 + 4.08 2n = 66! 

Fossil, Tokiguti 162 54.6 + 2.37 100 125.8 + 31.04 18.7 + 4.24 2n = 66 (prob.) 

Living, China 772 100 50.9 + 18.59 16.4 + 3.49 2n = 22! 
Metasequoia Fossil, Noboritate 324 42.9 + 2.60 100 61.5 + 18.20 19.9 + 5.52 2n = 22 (prob.) 

Fossil, Tokiguti 228 31.3+3.26 100 55.2 + 14.01 14.9 + 4.38 2n = 22 (prob.) 


Fossil remains of Sequoia and Metasequoia, found in 
abundanee in the late Tertiary (Pliocene) deposits of 
Japan (3°), resemble closely the living species. These 
resemblances extend to the details of cell wall structure in 
the well-preserved leaf epidermis of the remains. Since 
the differences in size of the epidermal cells, and particu- 
larly of the guard cells of the stomata, in related plant 
species correspond closely with differences in chromosome 
number, the authors have compared the fossil remains 
with the living material of these species with respect to 
the sizes of these cells. The results, reported here, sug- 
gest the probable chromosome numbers of the species of 
Sequoia and Metasequoia that formerly existed in Japan. 

Living material of S. sempervirens was studied from 
the same two sources as those that provided the chromo- 

1The authors gratefully acknowledge the kindness of G. 
Ledyard Stebbins, Jr., of the University of California, who 
encouraged them to start this study, and generously furnished 
the necessary material. To H. Kihara, of the College of 


Agriculture of Kyoto University, they owe sincere thanks for 
kind and helpful advice throughout the work. 
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guard cells. Means and standard deviations were caleu- 
lated for each of these sets of measurements, with the 
following results. 

1. Stomata: In both living Sequoia and its fossil 
remains the mean length of the stomatal guard cells was 
55-60 p. In Metasequoia, these cells were distinctly 
smaller, the mean being about 40 y in living material 
and in fossils from Noboritate, and about 30 y in those 
from Tokiguti (Table 1 and Fig. 1). From these figures, 
it ean be seen that the guard cells of both living and 
fossil Sequoia are significantly larger than those of living 
and fossil Metasequoia, but that the differences between 
the living species and its fossil counterpart are in both 
instances very slight and not significant. Although the 
Metasequoia remains found at Tokiguti have smaller 
stomata than the fossils from Noboritate and the living 
material, the cones found at the two fossil sites closely 
resemble each other, so that the senior author has con- 
eluded (3) that they both belong to the same species, 
Metasequoia japonica. The number of stomata within 
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2.864 
Fic. 1. Distribution of stometal lengths in living and 
fossil Sequoia and Metasequo-a. 


a circle of 500 y in diameter was counted in various re- 
gions of the leaf, but no significant differences were 
found between the two genera. 

2. Epidermal cells: As was observed by Sterling (5) 


Fic, 2, A,A’, Metasequoia from Noboritate, Awaji, Pref. 
i Hyogo; B,B’, Metasequoia from Tokiguti, Pref. Gihu; 0, 
epidermis of Metasequoia from living species in China; D,D’, 
Sequoia from Tokiguti, Pref. Gihu ; E,F, epidermis of Sequoia 
from living species; HE, material from Stebbins, and F, from 
Hirayoshi and Nakamura, A,B,C,D,E,F,x 400; A’,B’,D’,x1; 
a shows leaf measured, 
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in the living Metasequoia, and confirmed by the present 
authors in both living and fossil material, the walls of 
the epidermal cells in this genus are undulate, a charae- 
teristic rarely found in conifers. Since the walls of the 
epidermal cells are straight in both fossil and living 
Sequoia, this difference is an additional and valuable 
diagnostic character for separating the two genera. In 
respect to size, the cells of Sequoia are about twice as 
long as those of Metasequoia, although there are no 
significant differences in width (Table 1). 

The close similarity in size between both the guard 
and epidermal cells of the fossil remains of Sequoia and 
Metasequoia with the corresponding cells in living plants 
of the same genera is strong circumstantial evidence that 
the fossil Sequoia of Japan, like the living S. semper- 
virens of California, had the chromosome number 2n = 66, 
whereas the fossil M. japonica had the chromosome num- 
ber 2n= 22. 
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Destruction of Amino Acids during 
Filter Paper Chromatography” 


Miriam K. Brush, R. K. Boutwell, A. D. Barton, 
and Charles Heidelberger 


McArdle Memorial Laboratory, Medical School, 
University of Wisconsin, Madison 


Berry and Cain (1) have stated that one of the most 
critical operations in the preparation of a filter paper 
chromatogram involves removal of the solvent. They re- 
ported that the intensity of ninhydrin color which re- 
sulted from the same amount of an amino acid decreased 
with an increase of temperature over 80° C or with an 
increase in the time of heating, and they suggested that 
the amino acids were oxidized under these conditions. 
It was concluded that the solvent was best removed by 
blowing heated air at 85° C over the sheets for 8-10 min. 
Although many investigators have followed the methods 
described by Consden, Gordon, and Martin (2), which 
often involve solvent removal in an oven at temperatures 
up to 110° C, others have allowed the papers to dry at 
room temperature without giving reasons for doing so; 
frequently the temperature of drying is not specified in 
the description of experimental conditions. 

Experiments summarized in the present report show 
that chromatograms wet with phenol should not be heated 

1 This investigation was supported in part by a grant from 
the American Cancer Society on recommendation of the Com- 
mittee on Growth of the National Research Council. 

2 After this paper had been submitted, Lowden and Penny 
(Nature, 165, 846 [1950], reported that the recovery of cer- 


tain amino acids was decreased by heat-drying of paper 
chromatograms, 
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above room temperature. Almost complete disappearance 
of certain amino acids resulted when accepted techniques 
were followed (3), depending on the temperature at which 
phenol was removed from the paper. In one experiment, 
4 two-dimensional chromatograms of alanine-2-C“* were 
developed using 80% phenol as the first solvent. The 
second dimension was run in 63% lutidine. With all 
other conditions maintained constant, the phenol was al- 
lowed to evaporate from the papers at 4 different tem- 
peratures: 27°, 60°, 85°, and 105° C. The papers were 
kept in an oven at the 3 elevated temperatures for about 
5 min. Radioautographs of these chromatograms are 
shown in Fig. 1. The alanine spot from the paper dried 


oD 

Fic. 1, Radioautographs of chromatograms of alanine- 
2-C™ developed first in phenol (horizontal direction) and then 
in lutidine (vertical direction). Origon is marked with a 
circle. After the phenol run, paper A was dried in front of 
a fan at 27° C, papers B, C, and D were dried in ovens at 
60°, 85°, and 110° C, respectively. 


at room temperatures shows maximum intensity (Fig. 1, 
A), whereas the alanine spot from the paper dried at 
85° C is almost undetectable (Fig. 1, C). The loss in 
intensity of the alanine spot was paralleled by the ap- 
pearance of one or more spots located near the lutidine 
solvent front. When these unknown spots were eluted 
and rechromatographed, they moved near the solvent 
front in both phenol and lutidine. The fact that they 
appeared directly above the alanine spot in the original 
chromatograms indicates that they must have been formed 
after the phenol run. Acid or alkaline hydrolysis of 
material eluted from the unknown spots led to partial 
recovery of the alanine which had been altered, suggest- 
ing that at least in part these compounds are dehydration 
products. Glycine-2-C“* and tryptophan-B-C™ (4) were 
also found by radioautography to be labile to heat in the 
presence of phenol, with the formation of compounds 
showing similar high R;, values in phenol and in lutidine. 

After the radioautographs had been made, these same 
4 chromatograms of alanine were sprayed with ninhydrin. 
The intensity of the ninhydrin color at the alanine spot 


* Obtained from Oak Ridge National Laboratory on alloca- 
tion from the U. 8. Atomic Energy Commission. 
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Fic. 2. Chromatograms of a casein hydrolysate developed 
first in phenol (horizontal direction) and then in lutidine 
(vertical direction). Origon is marked with a circle. Chro- 
matograms A and B were made from 400 pg of the hydroly- 
sate ; chromatograms C and D from 100 wg. After the phenol 
run, papers A and C were dried in front of a fan at 27° C, 
and papers B and D were dried in an oven at 85° C for about 
5 min, 


paralleled the intensity of the radioactivity spots shown 
in Fig. 1. However, there was no ninhydrin color near 
the lutidine front in the region of the compounds derived 
from the alanine. Furthermore, the intensity of the nin- 
hydrin color reaction with alanine on one-dimensional 
chromatograms developed with phenol was similarly de- 
pendent on the temperature at which they were dried, 
even though the altered compounds had not been sepa- 
rated from the alanine by a second solvent. This change 
observed with phenol did not occur when papers wet with 
lutidine or a butanol-propionie acid mixture (5) were 
heated. The phenol and water were freshly mixed for 
each run, and the same destruction of amino acids oc- 
eurred after the phenol (Merck, reagent grade) was dis- 
tilled from zine dust. 

Apparently all qg-amino acids are subject to the reae- 
tions involved in this phenomenon, but not to the same 
extent. This is illustrated in Fig. 2 by chromatograms 
of a casein hydrolysate. Chromatograms A and B were 
made from 400 pg, and C and D from 100 yg, of the 
hydrolysate. Papers A and C were dried at room tem- 
perature, whereas the phenol was evaporated from papers 
B and D in an oven at 85° C. Most of the spots in these 
chromatograms may be identified by reference to the map 
of Dent (6). Some of the spots in Fig. 2, B are of less 
intensity than the corresponding spots in Fig. 2, C, which 
suggests that these amino acids had been reduced to less 
than 25% of their original amounts by the heat-drying 
of the paper. In contrast, other spots in Fig. 2, B are 
of greater intensity than the corresponding spots in Fig. 
2, C, indicating that more than 25% of the original 
amounts of these amino acids survived the heat treatment. 
Comparison of the chromatograms shown in Fig. 2, C and 
Fig. 2, D, in which only 100 png of the casein hydrolysate 
was chromatographed, shows that the treatment led to 
such extensive losses that only 3 ninhydrin spots were 
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detectable. Thus it is apparent that gross quantitative 
and even qualitative errors may be introduced into paper 
chromatography of amino acids if papers wet with phenol 
are heated during the drying process. 
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Effect of Early Cross Transfusion on 
X-Irradiation Disease* 


Peter F. Salisbury, Paul E. Rekers, Joseph H. Miller, and 
Norman F. Marti? 


The Institute for Medical Research, Cedars of Lebanon 
Hospital, Los Angeles, California 


The literature on the direct and indirect effects of 
x-irradiation has been reviewed (1). The pertinent 
question that still remains is whether irradiation with 
roentgen rays results in the formation of specific and/or 
nonspecific toxic substances which may be transported 
through the circulatory system and be removed from 
the irradiated host, thus reducing the process of damage 
and degeneration on the one hand and/or increasing the 
process of repair and regeneration on the other. Cross- 
circulation has been employed to demonstrate the lack 
of indirect effects peculiar to radiation (1), as well as to 
estimate the life span of the neutrophil (2) and the 
thrombocyte (3). Studies with parabiotic mice indicate 
that nonspecific factors are carried from damaged tissue 
by way of the circulatory system (4). The injury in- 
curred by these factors appears to be related to the 
dosage of radiation and to the volume of tissue irradiated. 
It has been shown that parabiosis diminishes the dele- 
terious effect of irradiation (4). 

Arterial cross circulation and parabiotie techniques are 
formidable surgical procedures of considerable experi- 
mental and academic interest but of relatively little 
practical value. Parabiosis cannot be established in the 
usual survival period following lethal radiation. 

Cognizant of the import of the nonspecific toxicity of 
massive doses of irradiation and of uncombated infection 
as causal influences on mortality from irradiation, we 
have undertaken an examination of possible protective 
and regulatory factors of cross transfusion in the re- 
duction of toxicity. In this report a summary of some 

21Part of this paper is based on work performed under 
Contract No. W-7401-Eng-49 for the Atomic Energy Project 
at the University of Rochester, and Contract No. AT(04-1)- 
290 at the Institute for Medical Research, Cedars of Lebanon 
Hospital, Los Angeles 7, Calif. 

*The authors gratefully acknowledge the counsel of H. 


Goldblatt. Technical assistance was rendered by N. Papa- 
georges. 


6 


MEAN RETICULOCYTE VALUES 


ah 


RETICULOCYTES in PERCENT 


10 20 30 40 50 60 
TIME in DAYS 


Fic. 1. 


of the data obtained with the use of a cross-transfusion 
apparatus (5, 6) is presented. Heparin was employed 
with each cross circulation, and mild sedation only was 
administered to the donor or recipient animal as indi- 
cated. Novocaine anesthesia was used locally in the re- 
gion of the 1-2-em incision to expose the jugular vein. 

Twenty-five adult mongrel dogs were used. The con- 
trol group consisted of 19 dogs and the treated group 
of 6. The latter underwent a single cross transfusion 
for approximately 2 hr within 4 hr after irradiation. A 
quantity of blood equal to the body weight of the re- 
cipient was exchanged between each pair of animals. 
The donor (nonirradiated) dogs were selected from the 
animal colony to match in weight the respective recipient 
dog. Though we were fully aware of the possible 
hazards of incompatibility, no attempt was made to 
cross-match the donors with their recipients. 

A standard single dose of total-body x-irradiation of 
450 r** (approximately LD 90-100%) was delivered to 
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each dog used in these tests. Following the irradiation, 
16 of the 19 (84%) untreated dogs succumbed in 8-25 
days after x-irradiation, whereas only 2 of 6 (33%) 
cross-transfused dogs died 8 days after irradiation. The 
4 surviving transfused dogs presented a clinical picture 

®* This dosage of x-irradiation has been reported to be LD 
90—-100% in other laboratories (7, 8). 

4 X-irradiation was administered from a Picker x-ray ma- 


chine of 220 kvp, 15 ma, 45” tsd, and a parabolic copper 
filter with a half-value layer for copper of 1.0 mm. 


Scrence, Vol. 113 


ate 1 
dene 
Al 
grou 
wide 
\F CROSS TRANSFUSION dog 
the 
tota. 
— in 
man 
resp 
retic 
less 
» - cros 
and 
a 
5. 
6. 
1. 
q 8. 
| Me 
Llo} 
| [~~-f-- De 
\ / 
a | / Bat 
\ / 
/ 
/ 
/ 
wel 
CROSS TRANSFUSION 
vill 
= by 
a f 
inte 
It 
a 
(el 
Fig 
ele 
wit 
‘ cou 
Ea: 


we 


in sharp contrast to that of the control animals. They 
ate well, were moderately active, had no diarrhea or evi- 
dence of sepsis or hemorrhage. In some there was a 
slight local inflammatory reaction about the neck wound. 

All animals that died in the treated and control 
groups showed depression of the hemopoietic tissues, 
widespread hemorrhagic manifestations, and, frequently, 
evidence of sepsis. In the oceasional surviving control 
dog there was evidence of petechiae and ecchymoses in 
the cutaneous tissues. 

Peripheral blood studies showed a depression of the 
total leukocytes to a mean value of 400 cells/mm* or less 
in the control group, whereas the cross-transfused group 
manifested a depression to only 1,800 cells during a cor- 
responding period after irradiation (Fig. 1). The 
reticulocyte response in the control group was 0.2% or 
less in the entire post-irradiation period, whereas the 
cross-transfused dogs showed a response between 1% 
and 2% by the 15th day after irradiation (Fig. 2). 
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Methane Gas in Water Well 


Lloyd W. Fisher and William H. Sawyer, Jr. 


Departments of Geology and Biology, 
Bates College, Lewiston, Maine 


Methane gas was discoverd in small amount in a water 
well cable-drilled by the Steel and Hodgdon Company, of 
Auburn, Maine, about 3.2 miles northeast of the center of 
the village of Winthrop in Winthrop Township. The 
village is about 10 miles west of Augusta, Maine, and is 
shown on the map of the Augusta quadrangle published 
by the U. 8. Geological Survey. The well site is located 
a few feet west of Highway 135, 1.2 miles north of its 
intersection with State Highway 100—the Augusta road. 
It is near the southern nose of a low ridge that runs 
approximately north-south midway between Carlton Pond 
(elevation 340’) and Lake Maranacook (elevation 210’, 
Fig. 1). 

General groundwater conditions. Several swamps at 
elevations ranging from 200’ to 230’ above sea level are 
within a 0.5-mile radius of the well site. Water was en- 
countered in a well 72’ deep (102’ above sea level) near 
East Winthrop, 1.8 miles southeast of the ‘‘methane’’ 
well site. One and one-half miles north of the well site 
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throp, Maine. 


Geographic location of methane well near Win- 
Geologic formations and structures indicated. 


several wells show water at average depths of 150’/—195’ 
(or 200’ above sea level). In the methane well under 
discussion water was not encountered until a depth of 
510’ was reached, or at 160’ below sea level. The methane 
gas was encountered at about 250’, but none was found 
below that zone. 

Geologic conditions. Two sedimentary rock formations 
now in the middle grade zone of metamorphism (Fig. 1) 
are mapped in the area (1), and the contact between the 
two formations trends northeasterly through the southern 
end of the ridge 0.5 mile south of the well site. The 
Winthrop phyllite consists of two facies—one character- 
ized by chloritoid (ottrelite), the other by garnet and 
some staurolite. Northward along the strike the phyllite 
passes into the low-grade metamorphosed Waterville shales 
of Silurian age. Underlying the Winthrop formation are 
the limy phyllitic beds of the Androscoggin formation, 
which is the nearest exposed formation to the well site. 
Both formations are part of a major syncline that strikes 
northeast and plunges slightly in the same direction. The 
Winthrop dark grayish-blue phyllite is fine-grained in 
surface exposures and is definitely foliated. Minute 
metacrysts of ottrelite, biotite, and a white micaceous 
mineral are visible. The limy phyllitic member of the 
Androscoggin is lighter gray in color than the Winthrop 
phyllite and includes visible calcite, biotite, and feldspar. 

Study of well cuttings. Cable-drill cuttings taken 
from various depths (Fig. 2) along the wellhole show a 
marked change in color at a depth of about 325’. Sam- 
ples from the upper portion of the wellhole are bluish- 
gray, and binocular examination indicated that the for- 
mation penetrated to that depth is the surface-forming 
Winthrop phyllite. Small chips from this portion of the 
well contain slender veinlets (0.5 mm) of calcite. Three % 
of 100-150-mesh fragments are heavier than 2.817 sp g 
(bromoform separation). Most of the heavy material is 
biotite. Screened well cuttings from 500’ show 5.5% 
heavy mineral, which is composed of biotite, graphite, and 
pyrite, with the first predominating. Acid solubility was 
determined, and results are as shown in Table 1. Based 
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on observations of differences in color of the samples 
from the different depths, on mineral content, and on 
solubility, it is apparent that two different formations 
were encountered in drilling the well. 
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Fic. 2. Difference in lithology shown by well cuttings. 


Methane gas pocket. Thayne Hodgdon, who supervised 
the drilling of the well, reported that no water was en- 
countered in the hole until the depth of 500’ was reached. 
The water obtained at 500’ was decidedly cloudy but 
cleared after standing-for about 5 hr. There was no oily 


TABLE 1 
>? Solubility in acid 
minerals 
Spg greater 
1:4HCl, 1:2HCl, thon 
Got Jot 2.817, % 
825 2.774* 4.4 9.7 38 
500 2.803* 9.7 25.5¢ 5 


*=sp g determined by immersion method on 6 specimens 
from each depth. 

t=1 part acid in each acid solution; solutions were not 
heated. 

t=vigorous effervescence and evolution of hydrogen sul- 
phide. 


film, but there was a decidedly gaseous odor and some 
bubbles. A sample of the water was brought to the De- 
partment of Geology at Bates College. Fisher made qual- 
itative tests for chlorine, phosphate, and sulfur, finding 
an indefinite trace of the last. Sawyer identified the odor 
in the water as methane, or marsh gas. Several sterilized 


bottles were supplied Mr. Hodgdon, who returned to the 
well site for additional samples, and who subsequently 
reported that, when he ignited a match close to the bubbles 
issuing from the water,.they exploded, and there was a 
blue flame of brief duration. 

Methane gas. Methane gas is found in many parts of 
the world, either pure or as the chief component of nat- 
ural gas. The firedamp of mines, the sacred fires of the 
Chaldeans, the will-o’-the-wisp, or ignis fatuus, of the 
Irish bogs, and marsh gas are all methane. In the nat- 
ural gas of commerce traces of heavier hydrocarbons and 
other substances may be mixed with the methane. No 
attempt was made in the case of the Winthrop well to 
test for other ingredients. The odor of the gas and the 
fact that it ignited and exploded sufficed to identify it. 

Methane can be produced in the laboratory by a variety 
of methods. In nature it is the result of slow, anaerobic 
decomposition of organic matter, usually of plant origin. 
So far as the authors can ascertain, the only occurrence 
heretofore noted in New England is in bogs and in stag- 
nant ponds, where it is commonly generated with the 


decay of vegetation buried in bottom mud. In warm | 


weather, observation of any shallow, muddy-bottomed 
pond will show bubbles of the gas rising spontaneously 
from the mud and bursting as they reach the surface. If 
the bottom mud is stirred with a paddle or a stick, the gas 
will be evolved in greater amount. Its unpleasant, garlic- 
like odor is pronounced ; bubbles caught at the surface can 
be ignited explosively with a lighted match and will 
emit a bluish-yellow flame. 

Careful microscopic examination was made of the cut- 
tings from the Winthrop well, and in no instance could 
any material of undoubted organic origin be found. The 
conclusion would foilow that either the source of the 
gas had suffered complete disintegration, which would be 
exceedingly unlikely, or the gas has migrated from else- 
where, 

Possible explanation. No gasoline, fuel oil, or bottled 
gas tanks have been, or now are, located within seepage 
range of the well. There is no direct surface evidence 
of faulting, which might give rise to a crush zone along 
which the gas could have migrated from its original 
source. There is a very minor amount of graphite in the 
local limestone (now limy phyllite). There is also free 
calcite in the phyllite. Surface waters, acid in nature, 
might conceivably attack the calcite and liberate carbon 
dioxide, but, under the conditions of temperature and 
pressure that exist, methane gas could not be formed. 
The writers know of no near-surface methane-producing 
reactions that can take place between the constituent 
minerals of the rocks present and percolating waters. 

The most plausible explanation of this pocket of 
methane gas is that the gas migrated along the contact 
plane between the two local formations or along the 
bedding planes of the phyllites from some near-by swamp 
areas, or entered the zone of the wellhole through frac- 
tures in the country rock, 
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Observations on the Fate of Vertebrate 
Erythrocytes and Hemoglobin Injected into 
the Blood of the American Cockroach, 
(Periplaneta americana L.)* 


Sergio Bettini, D. S$. Sarkaria, and R. L. Patton 


Department of Entomology, 
Cornell University, Ithaca, New York 


In the process of the development of a series of meth- 
ods designed to demonstrate the symptoms of malfunction 
of various insect organ systems, an effective method was 
sought to bring about the diminution of the number of 
phagocytic cells in the blood of the American cockroach. 
Previous work by Yeager et al. (1) described the injec- 
tion of carbon black and trypan blue for this purpose. 
Their results showed that particles of the materials were 
engulfed by the cells, but there was no significant reduc- 
tion in the total number of cells, and complete functional 
elimination of the cells was not claimed. 

To supply a foreign body of sufficient size, with char- 


Fie. 1, Left: normal cockroach blood cells. 


acteristics that would render a complete blocking of the 
phagocytic cells of insect blood, vertebrate erythrocytes 
from the pigeon, cow, rat, and human were injected into 
the body cavities of cockroaches. The injections were 
made both as citrated whole blood and as suspensions of 
the erythrocytes in Ringer’s solution. About 20 yl of 
the blood or the suspension was injected per insect. More 
than 200 insects were injected and observed during the 
course of these experiments. The technique used for the 
injection included the usual aseptic precautions for draw- 


1 Aided by a grant from the Division of Research Grants 
and Fellowships of the National Institutes of Health, 
Bethesda, Md. 

* Rockefeller Fellow from the Superior Institute of Health, 
Rome, Italy. 
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x 600. Right: cockroach blood cells blocked with bovine erythrocytes. 


ing the blood and the introduction of this into the insect 
under aseptie conditions. The integument of the insect 
to be injected was sterilized externally by sponging the 
area with 70% aleohol. 

There was no shock effect observed with the initial 
injections, but the cockroaches showed definite signs of 
weakness within 24 hr. Successive blood cell counts 
made on individuals showed a significant decrease in the 
number of phagocytes, and those remaining were blocked 
with erythrocytes and were in the process of disintegra- 
tion (Fig. 1). Corresponding to the decrease in phago- 
cytes there was always a very sharp increase in the popu- 
lation of a large, capsulate, rod-shaped bacterium in the 
blood. The injected insects died within 72 hr; death 
was attributed to septicemia. The injection of citrated 
plasma, hemoglobin in physiological saline, hemoglobin in 
distilled water, or laked blood with the stroma in dis- 
tilled water showed none of the above effects. From 
this it has been coneluded that vertebrate erythrocytes 
are very effective in blocking and destroying the phago- 
eytic cells of this insect; that the principal function of 
the blood cells of the cockroach is phagocytosis; and that 
the regeneration of these cells is a very slow process. 


x 600. 


When hemoglobin in solution was injected, the results 
were quite different from those reported by Wigglesworth 
(2), who injected this material into various blood-sucking 
insects, including the reduviid Rhodnius prolixus. In the 
cockroach the hemoglobin is not excreted as such, since 
the feces gave a negative benzidine test. The red color 
of the blood which was imparted by the presence of hemo- 
globin remained for as long as 16 days with no visible 
diminution of intensity as observed by the filter paper 
spot method. Spectrophotometrie determinations of 
samples of blood from cockroaches that had been injected 
for periods up to 6 hr showed absorption maximum be- 
tween 500 and 600 mp. These were identical with the 
absorption curves of aqueous solutions of oxyhemoglobin, 
a fact which indicates that no significant change in the 
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chemical structure of the hemoglobin had occurred. This 
observation suggests the possibility of using hemoglobin 
as a dye for blood volume determination. Further de- 
velopment of this procedure will be described later. 

Twenty-three days after the injection of hemoglobin, 
a low concentration of brown pigment was observed in the 
pericardial cells of some individuals. This was thought 
to be a bile pigment derivative such as was described by 
Wigglesworth (2), but the quantities of the material 
were too small for chemical determination. 

The use of vertebrate erythrocytes for blocking the 
phagocytic cells of the cockroach, and the subsequent de- 
termination of the effects of their elimination, offer an 
excellent means for the comparative determination of the 
function of insect blood cells. Hemoglobin appears to 
be physiologically inert when injected into the blood of 
a cockroach and may offer an excellent dye for blood 
volume determination. 
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The Influence of Amount of Food on the 
Reproduction Rate and Longevity of a 
Suctorian (Tokophrya infusionum)* 


Maria A. Rudzinska? 


Department of Biology, 
Washington Square College of Arts and Sciences, 
New York University, New York 


At the April 1950 meeting of the Federation of Amer- 
ican Societies for Experimental Biology, in Atlantic City, 
a paper was presented by A. J. Carlson and F. Hoelzel 
(1) on the effect of rich, bulky, and poor diets on fertility 
in rats. These authors found that fertility drops greatly 
if food is too rich and abundant. 

I have been obtaining analogous results for over a 
year in studies on the feeding habits of a protozoan, 
Tokophrya infusionum. Tokophrya is exceptionally fa- 
vorable material for feeding experiments: (1) It feeds 
only on living ciliates (e.g., Tetrahymena) which become 
attached to its tentacles. This makes possible the regu- 
lation of the amount of food and time of feeding. (2) 
Both Tokophrya and the ciliate may be kept in bacteria- 
free cultures. (3) There is no limit to the amount of 
food ingested, and therefore it is easy to create a state 
of overfeeding. (4) Tokophrya does not reproduce by 
binary fission like other protozoa but by endogenous bud- 
ding, and the reproducing adult survives for a period of 

2 Preliminary report. This work was supported by a grant 
from the National Cancer Institute, USPHS. 

*The author is indebted to Robert Chambers, in whose 
laboratory this work was done, for his interest and valuable 
suggestions ; to Daniel M. Lilly, of St. John’s College, Brook- 
lyn, N. Y., for his kindness in supplying Tokophrya infu- 


sionum in the spring of 1948; and to Margaret BE. Long for 
her kind assistance in editing the manuscript. 
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weeks or months. This makes it possible to perform ex- 
periments on the same individual for a considerable 
length of time. (5) The reproduction rate for individual 
embryos is a matter of hours. 

The adult Tokophrya, in common with the majority of 
Suctoria, is sessile, being attached by a stalk to the sub- 
strate. It varies in size from 17 to 50 pw. Tokophrya 
reproduces by endogenous budding, forming one bud, the 
embryo, located within a brood pouch. This embryo, 
which is ciliated, rotates within the brood pouch for 10-20 
min, and after that time is ejected. The liberated em- 
bryo swims for a variable length of time (several minutes 
to several hours). Metamorphosis then takes place. The 
embryo becomes attached to a solid substrate, loses its 
cilia, and forms a stalk and tentacles. 

The largest number of embryos formed by one indi- 
vidual in 24 hr was found to be 12. This oceurs only in 
well-fed individuals. Tokophrya starved fer over 24 hr 
does not produce embryos. A young adult Tokophrya 
not fed after metamorphosis is able to form one embryo 
during its life, but does not reproduce at all if it comes 
from a poorly fed parent. 

To find out to what extent. the amount of food influ- 
ences the reproduction rate, single Tokophrya were 
mounted in hanging drops in moist chambers with 1, 2, 3, 
or more Tetrahymena. Both Tetrahymena and Toko- 
phrya were from bacteria-free cultures. After 24 hr 
counts were made only in those cases in which all the 
introduced Tetrahymena had become attached immedi- 
ately to the tentacles. In these preliminary experiments 
it was found that there is an optimum in the amount of 
food consumed in 24 hr, above and below which the num- 
ber of embryos decreases. If 1 Tetrahymena is con- 
sumed, only 1 embryo is formed within 24 hr. Two 
embryos are produced when 2-3 Tetrahymena are in- 
gested in 24 hr. Only 1 embryo is formed in 24 hr when 
about 40 Tetrahymena are ingested, and 2 if the number 
is about 35. If Tokophrya feeds without interruption for 
over 24 hr, reproduction stops completely. A constantly 
feeding Tokophrya changes to a giant individual which 
is dark and opaque, with short tentacles. 

In order to produce such giant Tokophrya, about 100 
Tetrahymena were introduced into a hanging drop con- 
taining 1 adult well-grown Tokophrya. Such hanging 
drops were kept for 48 hr in moist chambers. Under 
these conditions no reproduction occurred, but the heavily 
feeding Tokophrya changed to a giant individual (180 u 
in diameter in contrast to a normal average of 35 p). 
The giant gradually lost its tentacles and after several 
hours disintegrated. 

It was thought that the cessation of reproduction and 
the later disintegration of the giant individuals might be 
due to the accumulation of waste products in the medium. 
To rule out this possibility, the same experiments were 
repeated with certain modifications. Test tubes filled 
with autoclaved spring water were used instead of hang- 
ing drops. Both Tetrahymena and Tokophrya keep near 
the surface of a liquid medium; therefore it was not 
necessary to introduce a very large number of Tetra- 
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hymena to create conditions favorable for heavy feeding. 
Approximately the same amount of food was introduced 
into 8 tubes by means of a platinum loop. The 8 tubes 
were divided into two series. Series A contained 1-3 
Tokophrya in each of 4 tubes. Series B contained about 
40 Tokophrya in each of 4 tubes. In the tubes of Series 
A no young Tokophrya were found after 48 hr. There 
were present only giant individuals with characteristic 
short tentacles, and some of the individuals had already 
disintegrated. A large number of Tetrahymena avail- 
able as food was still present. On the other hand, the 
tubes of Series B were filled with embryos and young 
adult Tokophrya, and had no traces of Tetrahymena. 
Repetition of these experiments gave the same results. 
After 48 hr about 30 Tokophrya were added to each of 
the tubes of Series A containing only giant Tokophrya 
and abundant food. During the next 48 hr these tubes 
contained embryos and healthy-looking individuals. The 
giant Tokophrya had disintegrated. These experiments 
indicate that amount of food, not accumulation of waste 
products, causes the cessation of reproduction. 

Preliminary studies show also that food influences the 
longevity of individual Tokophrya. Since the species re- 
produces by endogenous budding and the same repro- 
ducing adult remains, the possibility exists of controlling 
the effect of food on the length of life of the individual. 
Without food an individual is able to survive for 2 weeks 
or more. Evidently underfeeding favors longevity in 
Tokophrya. These experiments agree with the results on 
underfed mice reported by Tannenbaum (2). 

It is of great interest to note that the amount of food 
ingested is an important factor in the reproduction rate 
and longevity of individuals both in the Mammalia and 
in the Protozoa. Since this relationship exists in these 
two far-separated phylogenetic groups, it may be a fun- 
damental and basic biological factor affecting the life 
of all living organisms. 
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Photoelectric Spot Analysis of 
Antimony and Bismuth 


Toshio Sudo and Kitaro Hayase 


Geological Institute, Faculty of Science, 

Tokyo University, and 

Mining Institute, Faculty of Science and Engineering, 
Waseda University, Tokyo, Japan 


The application of photometry to spot analyses was 
first studied by Bull (1) and Black (2). We have used a 
photometer having a photoelectric tube for spot analyses 
of antimony and bismuth ions. Two-stage amplification 
was used, and the intensities of light were recorded by a 
microammeter. Storage batteries and a small bulb were 
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used as a source of light. A solution filter is placed 
before the phototube for the purpose of obtaining nearly 
monochromatic light. For antimony ion, potassium 
chromate solution was used, and for bismuth ion, copper 
sulfate solution gave properly monochromatic light. 
The reagents used and the colored products are given in 
Table 1. 

First, a filter paper is immersed in the reagent solu- 
tion; then one drop of the test solution is dropped on 
it, and the colored spots are obtained on the filter paper. 
In the case of antimony ion, the molybdenum blue does 
not develop well at room temperature; hence the filter 
paper on which the antimony test solution is dropped is 
put into a steam bath for about 5 min. Molybdenum 
blue is produced only by the trivalent ion of antimony, so 
the antimony solution was made carefully, and the con- 
tent of trivalent antimony ion was analyzed by ordinary 
chemical analysis. 

TABLE 1 


Reagents 


Elements Product (color) 


Sb Molybdenum blue 
sol (blue) 
Bil, - B- HIt 
(pink) 


Bi Cinchonine KI sol* 


*Cinchonine 1 g+; KI 2 g+; H,O 100 mi+; HNO, a few 
drops. 
+B: organic base. 


The filter paper showing a colored spot is placed be- 
tween the bulb and photoelectric tube, and a screen hav- 
ing a small round hole (12 mm in diameter) is inserted 
between the bulb and the filter paper. The colored spot 
on the filter paper is centered on the hole, and part of the 
light is absorbed by the colored spot. The indicated 
value of the microammeter is recorded when the light 
transmitted through the colored spot is smaller than 
that through the rest of the filter paper. The value of the 
former is shown as J and that of the latter as Jp. The 
error caused by variations of thickness of the filter paper 
is corrected by a blank test of each filter paper. 

The results with solutions of the various concentrations 
of antimony and bismuth are shown in Table 2. 


TABLE 2 
I/lot, Metallic I/lo, Metallic 
% ion % jon 
0.18 Sb 93.8 Sb only 12.8 Sb 19.7 Sb only 
ao * 89.0 = 0.60 Bi 97.0 Bi “ 
88.7 Sb and Bi 94.9 
85.1 Sb and Bi — 86.7 
* 75.5 Sb only 83.6 Biand Sb 
61.3 48 “ 81.1 Biand Sb 
as 43.9 ok 77.7 Bi only 
* 23.9 = 20.7 54.0 


* The volume of one drop is 0.032 ml. 
+ Mean value of 3 determinations, 


Interference between Bi and Sb was not noticeable. 
The writer applied this method to an analysis of Bi ~ Sb 
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sulfide mineral from the Horobetsu sulfur mine (Hok- 
kaid6, Japan) with success. 


References 


1. Buu, H. B., HAHN, J. W., and Baptist, V. H. J. Am. 
Chem. Soc., 71, 550 (1949). 
2. Biock, J. Science, 108, 608 (1948). 


Synthesis of Enantiomeric a-Cephalins* 


Erich Baer, Jonas Maurukas, and Margaret Russeli 


Banting and Best Department of Medical Research, 
University of Toronto, Toronto, Canada 


Folch (1-4), Wooley (2, 5), Hutt (6), and their asso- 
ciates have shown that Thudichum’s ox brain cephalin, 
as well as cephalin fractions of other origin, consists only 


partially of phosphatidyl] ethanolamine, which is known 
classically as cephalin and to which have been assigned 


structures V and VI. Associated with it are variable 
amounts of phosphatidyl serine and other complex phos- 
phorie acid esters containing inositol, galactose, and as 
yet unidentified nitrogenous constituents. A study of the 
biological role of the various components of the ‘‘ cephalin 
fraction’’ requires accessibility to the pure substances. 
The difficulties encountered in isolating pure individual 
cephalins (phosphatidyl ethanolamines) from natural 
sources have prompted several attempts (7, 8) to obtain 
these compounds by synthesis. None of these attempts to 
synthesize the q-cephalins, however, can be considered 
truly successful. 

The authors herein report a procedure which is gen- 
erally applicable to the synthesis of fully saturated 
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1This work has been made possible by a grant of the Nu- 


trition Foundation, Inc., to one of us (E. B.). 
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a-cephalins (structure V) of both constitutional and 
configurational purity. Briefly, the synthesis is as fol- 
lows: An a, B-diglyceride I (9, 10b) in its D-, L-, or 
racemic form is phosphorylated with phenylphosphoryl 
dichloride in the presence of pyridine. The main reac- 
tion product II, the diacyl a-glycerylphenylphosphoryl 
chloride, without isolation from III, is immediately 


Science, Vol. 113 


- 
H 
= 


esterified with carbobenzoxyethanclamine (11). The re- 
action mixture is brought to dryness in vacuo, the diacyl 
a-glycerylphenylphosphoryl carbobenzoxyethanolamine IV 
is isolated by extraction with petroleum ether and is 
freed from impurities by treatment with ethyl acetate. 
The <imultaneous removal of the protective phenyl- and 
earbobenzoxy groups by eatalytic hydrogenolysis in the 
presence of platinum and palladium yields the desired 
a-cephalins V in over-all yields of 48-51%. The cepha- 
lins after precipitation from chloroform with acetone and 
recrystallization from dioxane are obtained in the form 
of microscopic spherulites, which exhibit birefringence 
under polarized light. 


The following three L-q-cephalins were synthesized: 

1. L-a-distearoyl cephalin (DSC) + C, Hy O, NP. 
Found: C, 65.79; H, 10.80; N, 1.89; P, 4.16. [a]p™*+ 
6.0° in chloroform-acetic acid (7:1) ¢, 4.4; Mp+44.5°. 
Starts to sinter at 83°, melts with meniscus formation 
at 172°-175°. 

2. L-a-dipalmitoyl ecephalin (DPC) + C,, O, NP. 
Found: C, 64.15; H, 10.66; N, 1.85; P, 4.50. [a]p™+ 
6.4° in chloroform ¢, 7.8; Mp+43.5°. Sinters at 88°, 
meniscus formation at 172°-175°. 

3. L-a-dimyristoyl cephalin (DMC) + C,, Hy O, NP. 
Found: C, 62.16; H, 10.41; N, 2.10; P, 4.85. [a]n”+ 
6.7° in chloroform ¢, 8.4; Mp)+42.5°. Sinters at 86°, 
meniscus formation at 175°-177°. 


The three synthetic cephalins after recrystallization 
from warm dioxane gave distinct x-ray diffraction pat- 
terns; Debye-Scherrer powder camera (114.5-mm), radi- 
ation CuK, () 1.54K,) nickel filter. Actual diameters in 
centimeters as measured on the original photographs and 
visually estimated relative intensities (in parentheses) ; 
Distearoyl L-g-cephalin 3.93 (0.3), 4.31 (1.0), 4.66 (0.5), 
5.62 (0.1), 8.06 (0.1), 9.17 (0.3), 10.65 (0.1) ; dipalmitoy] 
L-a-cephalin 3.83 (0.4), 4.30 (1.0), 4.76 (0.4), 5.66 (0.4), 
6.39 (0.1), 7.23 (0.1), 8.10 (0.3), 10.02 (0.1) ; dimyristoyl 
L-a-cephalin 3.03 (0.3), 3.46 (0.3), 3.74 (0.5), 4.34 (1.0), 
4.65 (0.7), 5.98 (0.2), 7.41 (0.1), 8.00 (0.1), 9.21 (0.3). 

The approximate solubilities of the synthetic L-q-cepha- 
lins in various solvents at 20° were determined. The 
cephalins were found to be insoluble (= 1 mg/100 ml of 
dry solvent) in acetone, ether, petroleum ether, and ethyl 
acetate; moderately soluble (20 mg—1,000 mg/100 ml of 
dry solvent) in ethanol, pyridine, benzene, and carbon 
tetrachloride, and readily soluble (> 1 g/100 ml of 


solvent) in chloroform. The solubility of the cephalins 
increases with decreasing length of the fatty acid chain. 
As might have been anticipated, the three synthetic 
a-cephalins are considerably less soluble than the corre- 
sponding q-lecithins (10 a, b). It is of interest to note 
in this connection that Folch has reported that the phos- 
phatidyl ethanolamine isolated by him is readily soluble 
in aleohol. It is possible that this greater solubility of 
the natural substance is explained by the degree of un- 
saturation of its fatty acids. 

It is well known that glycerol derivatives are optically 
active only when asymmetrically substituted. As has 
been discussed more fully elsewhere (10 a, b; 12), asym- 
metrically trisubstituted derivatives of glycerol can be 
assigned to either one of the two optical series (D- or L-). 
Hence in the case of a-cephalins (a-phosphatidyl ethanol- 
amines) any particular member can be considered either 
as derivative of its diglyeeride moiety or of glyceryl- 
phosphorylethanolamine (GPEA). The choice made, as 
in the case of the corresponding q-lecithins (10 a, b), has 
been influenced by biological as well as chemical con- 
siderations. Because the GPEA moiety is the same in 
every a-cephalin, it has been chosen as the stereochemical 
compound of reference. Thus arbitrarily, but in con- 
formity with the adopted usage in the q-lecithin series 
(10 a, b), an a-cephalin is assigned the L-configuration 
if it contains t-a-GPEA and the D-configuration if it 
contains D-a-GPEA. 

The synthetic procedure described above makes avail- 
able for the first time pure enantiomeric forms of indi- 
vidual qg-cephalins. The experimestal details will be re- 
ported shortly elsewhere. 
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Comments and Communications 


Replacement Control and Biological Control 


This note is prompted by the writers’ interest in the 
control of pest plant species through natural replacement 
by desirable species. Our purpose is to compare replace- 
ment control with ‘‘biological control,’’ which denotes 
control of insect or plant pests by parasitic or predatory 
organisms. References to biological control in current 
literature do not include control by replacement. The 
Control of Weeds (Whyte, R. O., Ed. Aberyswyth, Great 
Britain: Imperial Bur. of Pasturés and Forage Crops, 
Bull. 26, Jan. 1940) and Weed Control (Robbins, W. W., 
Crafts, A. S., and Raynor, R. N. New York: McGraw- 
Hill, 1942), both of which refer to the work of many 
investigators, do not recognize replacement as a method 
of biological control. 

Replacement control and biological control ‘are similar 
in that both employ natural means, and both require 
man’s intervention to create conditions favorable for the 
restrictive process to begin its course. In biological con- 
trol the objective tends to be specific, such as the control 
of a particular pest (prickly pear cactus) by a particular 
kind of organism (moth-borer). In replacement control, 
though the immediate objective may also be the elimina- 
tion of a particular kind of plant species, the process in- 
volves the control of other plants of similar habits of 
growth. Furthermore, its objective may be multiple in 
effect, as: control of a plant pest, plus control of an in- 
sect that is the vector of a disease, and, consequently, 
control of the disease, plus improved forage, plus im- 
proved plant cover as a protection for the soil. 

Biological control makes use of a predator-prey or a 
host-parasite relationship. A specific parasite or predator 
must be found and introduced free of its own parasites 
and predators, and it must be harmless to useful species. 
If an endemic organism is to be used, the conditions that 
favor its development and activity must be discovered. 

Replacement control makes use of the natural process 
involved in secondary plant successions, and it applies 
almost exclusively to uncultivated lands and usually to 
those used for grazing. The kind of replacement used 
on cultivated lands, that of obtaining a dense, vigorous 
stand of crop plants to eliminate certain kinds of weeds, 
makes use of only one part of the process of plant succes- 
sion, namely, competition. The time is usually short, in- 
volving only the current generation of plants. Replace- 
ment by means of secondary successions requires a few 
to many years and successive generations of plants. It 
is a complex process involving a series of plant communi- 
ties, even though these communities themselves may be 
simple as compared to the original stable plant communi- 
ties. For instance, in semidesert vegetation the process 
of replacement goes forward from an initial simple com- 
munity of summer annuals, through another of broad- 
leaved winter annuals (not grasses), then winter annual 
grasses, to native perennial grasses and shrubs. These 
native perennials form stable communities similar to the 
original, even if not identical as to all the minor, associ- 
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ated species. Thus in any strict sense the reestablish- 
ment of stable communities of native perennials is not a 
complete return to the climax. 

In replacement control, man’s part is to protect the 
vegetation of the area from destruction by animals by 
excluding domestic animals for the necessary time and, 
if needed, by temporarily reducing such wild animals as 
rabbits and other small rodents. If this is done, there 
will be, in time, a successful control of the obnoxious 
weed species. An illustration taken from actual demon- 
strations in a semidesert vegetation can be given: Rus- 
sian thistle replaced by a growth of mustards, and the 
latter in turn replaced by a cover of downy chess. The 
first, a summer annual that is a pest in itself in crops 
such as grain, is also a favorable summer host for the 
breeding of the beet leafhopper, vector of the virus of 
the disease called curly top. The second, the mustards, 
also weeds, are winter annuals and are also favorable 
winter and spring hosts of the beet leafhopper. The 
third, downy chess, a winter annua] grass, is not a host 
for the beet leafhopper, yields more forage than either 
of the others, and affords better protection for the soil. 
The entire change from the first stage, Russian thistle, to 
the third, the annual grass, takes place in 5 or 6 years 
(Piemeisel, R. L., Natural Replacement of Weed Hosts 
of the Beet Leafhopper as Affected by Rodents. U. 8. 
Dept. Agri. Cir. 739, 1945). Under proper conditions 
this temporary cover of quick-growing annuals is in turn 
replaced by native perennials, grasses, and shrubs that 
yield a more stable cover and more reliable forage, and 
are not favorable for the building up of a large number 
of beet leafhoppers. 

Although the two methods of control are alike in that 
they both employ natural means, biological control is 
similar to chemical and mechanical methods of control in 
its dependence on direct destruction of the pest, whereas 
replacement control depends on prevention of growth or 
on indirect destruction through crowding and competi- 
tion. Biological control has been put into practice in a 
number of instances; for example, on cactus in Australia 
and on insects in citrus-growing districts. Control by 
replacement has scarcely made a beginning in practice, 
but it has great potential possibilities for the future. 
Though this method has not been used intentionally as a 
control of particular pests on any large scale, some of its 
underlying principles have been tried or advocated for a 
long time in the improvement of plant cover on grazing 
lands, where the objective has been increased forage or 
better protection for the soil. Good range management 
includes replacement of pest plant species, which is the 
best means of controlling them. 

The effectiveness of replacement control for any given 
case can be determined by appropriate experimental pro- 
cedure. Experience with curly top indicates that the 
time required to make replacement effective compares 
favorably with the time required for effective control 
through the development of resistant varieties. As a 
long-term solution the method is undoubtedly less expen- 
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sive than other methods, such as (1) mechanical (culti- 
vating, hoeing, mowing, etc.), (2) chemical (dusting, 
spraying), and (3) fire, which generally entails recurring 
efforts and expense. 

The term biological control, taken in its broadest sense, 
should include control by replacement through plant suc- 
cessions. If its present meaning, which limits it to the 
action of parasitic and predatory organisms, is to be con- 
tinued, then replacement control or some term more ap- 
propriate for the process involved may become coordinate 
with biological control. Communications are requested 
from those interested in this problem of terminology and 
also from those who know of any instance where a term 
has already been used for the method of control that 
makes use of plant successions. 

Rosert L, PIEMEISEL 
EUBANKS CARSNER 
Division of Sugar Plant Investigations, 
Bureau of Plant Industry, Soils, and 
Agricultural Engineering, ARA, USDA, 
Twin Falls, Idaho, and Riverside, California 


Solution of the Problem of “Internal Com- 
pensation” in Meso Compounds as 
Afforded by Studies on Analogous 
Coordination Complexes 


A controversy concerning the meaning of ‘‘ internal 
compensation’’ in meso compounds—whether meso com- 
pounds with staggered configurations are optically active 
—has occurred in past issues of ScIENCE (Noller, 102, 
508 [1945]; Wright, Ibid., 104, 190 [1946]). Ina recent 
communication (Ibid., 112, 26 [1950]), Kurt Mislow pro- 
posed an experimental solution of the problem: the reso- 
lution of DL-isomers of spirans such as 3,8-dimethyl-1,6- 
dioxaspiro [4.4]-nonane-2,7-dione (1). 


Co—0” ‘CH,—CHCHs 


I 


Certain 4-coordinate complexes of 1,3-diono-type com- 
pounds with divalent and trivalent cations are fully 
analogous to these spirans (II). As is generally known, 


R 


II 


such compounds behave as if they consist of two 6-mem- 
bered rings joined at the metal atom in spiran fashion; 
e.g., the compounds undergo no reactions that are char- 
acteristic of free carbonyl groups (Werner, Ber., 34, 2584 
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[1901]). The resonance picture in III explains this be- 
havior. 


Tr 
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Several examples of this type of coordination complex 
have been successfully shown to possess optical activity: 
bis (4-phenyl-2,4-dioxobutanoato-2,4-0,0) beryllium (II) 
and the corresponding zine compound (IV), by Mills and 
Gotts (J. Chem. Soc., 3121 [1926]) ; and hydrogen bis(2- 
hydroxybenzenecarboxylato) borate (III) (V), by Boése- 
ken (Proc. Acad, Sci. Amsterdam, 27, 174 [1924]). A 
similar silver compound is also optically active. All 
these examples have staggered configurations. Those 
that are meso but not staggered—i.e., ‘‘trans planar’’— 
do not possess any optical activity; e.g., the Pt, Pd, Ni, 


and Cu complexes. 
C02H 


C0.H 


IV 
M=Zn or Be; tetrahedral configuration around M 


Vv 
tetrahedral configuration 


These examples afford direct experimental proof that 
Noller and Mislow are correct: staggered configurations 
of meso compounds give rise to optical activity, just as 
is to be expected on the basis of the symmetry criterion. 

It might be mentioned further, in view of Mislow’s 
suggestion to resolve the DL mixture of spirans by chro- 
matography on a lactose column, that, at least in the case 
of coordination complexes, chromatography on a column 
of finely powdered, optically active quartz is very likely 
to succeed. Kobayashi and Nakamura (J. Chem. Soc. 
Japan, 56, 1339 [1935]; Bull. Chem. Soc. Japan, 11, 38 
[1936]), and Kuroya, Arini, and Tsuchida (J. Chem. Soc. 
Japan, 64, 995 [1943]) found that such quartz, shaken 
with solutions of certain racemic coordination complexes 
(similar to the use of decolorizing charcoal), preferenti- 
ally adsorbed one of the optical antipodes (which one 
depending on the sign of rotation of the quartz). 

Rerno W. HAKALA 
Department of Chemistry, Syracuse University 
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Book Reviews 


Physical Chemistry. Walter J. Moore. New York: Pren- 
tice-Hall, 1950. 592 pp. $5.00. 

The first six chapters of this text, ‘‘ designed for students 
in the sciences and in engineering’’ and possibly ‘‘ useful 
to chemists in industry who desire a review of the sub- 
ject,’’ are devoted to a classical formulation of the fun- 
damentals of thermodynamic theory and its application to 
gases, chemical equilibria, phase transformations, phase 
equilibria, and solutions. Included in the treatment are 
such topics as the proof of the lever rule, the calculation 
of the entropy of mixing of ideal gases, and the effect of 
hydrostatic pressure on vapor pressure. This is, followed 
by individual chapters on the kinetic theory of gases, on 
atomistics, on nuclear physics, and on the ideas of wave 
mechanics. Then a chapter treats theoretical methods 
(e.g., the valence-bond and the molecular orbital ap- 
proach) of interpreting molecular structure as well as 
some experimental tools providing elucidation of the con- 
stitution of molecules. A short chapter considers the 
Boltzmann distribution, the evaluation of partition fune- 
tions and the caleulation of thermodynamic quantities of 
chemical interest. The next two chapters deal with the 
results of the application of x-ray diffraction methods to 
erystals and liquids and a brief, qualitative discussion of 
modern theory of condensed phases. The final three chap- 
ters treat electrochemistry, surface chemistry, and chem- 
ical kinetics with a presentation of modern reaction rate 
theory. 

The scope of the treatment is generally intermediate 
between that of the usual elementary physical chemistry 
text and the specialized treatise of use to the theoretical 
chemist. Excellence of organization, illustration, and 
typography are evident. A generally lucid and precise 
manner of presentation employed by the author enlivens 
the reading. Interest is further heightened by injections 
of paragraphs of historical significance. Occasional foot- 
notes bear reference to research papers and sources of 
specific information. Chapter lists of references to trea- 
tises, monographs, and other books, as well as to informa- 
tive or review articles, may encourage the student to fur- 
ther independent study. A generous number of stimulat- 
ing problems is provided. 

To present a comprehensive and varied physicochemical 
‘*smérgisbord’’ in a single, conveniently sized volume 
requires some concessions. To provide space for emphasis 
of structural chemistry, the author severely minimized 
the discussion of topics such as ionic equilibria, titration 
curves, determinations of molecular weights, fractiona- 
tion, and thermochemistry. Continuity and development 
of theoretical considerations with mathematical exactness 
were achieved at some sacrifice of the presentation of the 
experimental aspects of the subject. The treatment of 
electron diffraction of gases includes the derivation and 
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some applications of the Wierl equation; there is a 13- 
page discussion of x-ray diffraction of erystals, includ- 
ing even Fourier syntheses—yet the reviewer could find 
no mention of the application of neutron diffraction to 
structural problems. For details of mathematical appa- 
ratus, the reader is referred to standard texts. 

The success of the book as an elementary text can per- 
haps best be judged by student response. Although con- 
siderably more material than can be presented or digested 
in a two-semester, elementary course is provided, judicious 
selection will provide a basis for a nourishing menu. The 
volume should prove of especially great utility to chem- 
ists and graduate students who desire a coneisely yet 
clearly presented review of modern physical chemistry. 

Ep@ar F. WestruM, Jr. 
Department of Chemistry 
University of Michigan 


Principles and Practice of Spectrochemical Analysis. 
Norman H. Nachtrieb. New York: McGraw-Hill, 
1950. 324 pp. $4.50. 


The first part of this book is a very skillful condensa- 
tion of the background information in the varied domains 
of physics, chemistry, and common sense which are of 
interest to chemists performing or learning quantitative 
(and qualitative) emission spectrographic analysis. 
Professor Nachtrieb has included, in 70 pages of lean and 
carefully considered prose, all the main features of re- 
fraction and diffraction, applicable to spectrographs, as 
well as many interesting details. The effects of varying 
parameters are usually described in words and diagrams, 
although these are supplemented by basic formulas. 

In a few eases, a more detailed mathematical derivation 
is given. Thus, the section on concave gratings not only 
gives a fairly rigorous derivation of the Rowland circle, 
but also includes the mathematical justification for spac- 
ing grating rulings equally along a chord of the trace of 
a concave grating in the horizontal plane. The latter is 
a rare item in textbooks. The chapters on the ‘‘ Photo- 
graphic Process’’ and ‘‘ Evaluation of Photometric Data’’ 
are clear and uncluttered, and mention several advances 
in these fields which, although some are ten or more years 
old, have for the most part been greeted by a conspiracy 
of silence in recent texts in English. This is particularly 
true of the Seidel (Sampson-Baker) function, which gives 
an emulsion calibration curve that is linear over most of 
the measureable transmittance range. 

One or two ambiguities in the discussion of the effects 
of intermittency and reciprocity failure might have been 
avoided if the connections between density, intensity, ex- 
posure time, and the Schwarzschild coefficient p had been 
presented in some form such as the Ahrens-Eggert three- 
dimensional'‘model. Certain paragraphs in this discussion 
might leave the reader with the impression that intensity- 
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scale calibration curves made with spectral lines of dif- 
ferent intensities are parallel only when reciprocity fail- 
ure is absent (ie., p=1), whereas this parallelism re- 
quires only that p be constant over the exposure range 
covered. This is, in fact, implicit in some of the author’s 
statements. 

The section on the origin of spectra is an excellent 
example of skill in concentrating a large field into a small 
space by making every sentence count. The presentation, 
although semiquantitative in many places, is a model of 
tight organization and effective use of diagrams. The 
section on the excitation of spectra is brief; it includes 
a summary of Kaiser and Wallraff’s classic paper on 
spark discharges and the generation of disruptive dis- 
charges. The emphasis is very properly placed on the 
current flowing in the discharge, rather than on the cir- 
cuit parameters. No specific mention is made of the 
Pfeilsticker-Sventitskii low-voltage triggered are. 

The ‘‘practices’’ section of the book contains detailed 
discussions of certain exposure and sample preparation 
techniques selected to illustrate principles, rather than to 
provide laboratory directions. Presparking, electrode 
shapes, fractional distillation, the use of standard samples, 
and other topics are discussed in terms of specific tech- 
niques for analyzing liquids and solids. A section on pre- 
liminary chemical separation methods for trace analysis 
is accompanied by much good and heartfelt advice on 
chemical ‘‘asepsis’’ derived from the author’s long ex- 
perience in this field. 

This book would serve as an excellent basis for a course 
in spectrochemistry. 

Cyrus FELDMAN 
Oak Ridge National Laboratory 


An Introduction to Nematology: Anatomy, Sect. I. Rev. 
ed. B. G. Chitwood and M. B. Chitwood. Washington, 
D. C.: B. G. Chitwood, Box 104, Catholic University, 
1950. 213 pp. $10.00. 

After being out of print for several years this source 
book on nematodes, Section I, Parts I, II, and III, is 
again available, in one volume. It is intended for zoolo- 
gists, helminthologists, agriculturists, and research 
workers in any field dealing with roundworms. 

A historical résumé in Chapter I reminds us of the im- 
portance of nematodes, which annually exact a 10% toll 
from all crops in the United States. As parasites of 
domestic animals they cause a yearly loss of $500,000,000. 

Chapter IT outlines the classification of free-living and 
parasitic nematodes, in which the class Nematoda is 
given the rank of a phylum. This arrangement, together 
with the subdivisions, makes the entire classification more 
comprehensible and available to the nonspecialist in tax- 
onomy. 

Chapters III to XII illustrate and discuss fully the de- 
tails of the finer anatomy of some 439 species and 357 
genera of both free-living and parasitic nematodes, from 
the cuticle to the ova. The same excellent text figures, 
145 in. all, are retained from the original printing, with 
slight rearrangement and changes in pagination. Each 
chapter is supplied with a well-chosen bibliography 
brought up to date. It is significant, however, that few 
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great contributions have been made since 1941; conse- 
quently, there are no large additions to the general con- 
tent of the text. 

The final chapter—XIII—discusses nemic relationships, 
origins, and evolution and gives a tabular comparison with 
other groups. A page and a half of abbreviation symbols 
and four and a half pages of an index to illustrations 
complete this excellent volume on nematodes. 

J. THomas 
Department of Zoology 
University of Illinois 


Botany: An Evolutionary Approach. R. Darnley Gibbs. 

Philadelphia: Blakiston, 1950. 554 pp. $6.00. 

One difficulty that a reviewer of a textbook always 
faces is to judge the book from the position of the stu- 
dents for whom it is written. Even if the reviewer is a 
teacher, it is hard for him to remember how much and 
how little beginners in a particular field may know. It is 
even harder to judge whether the author’s presentation 
of the material is explicit emough for the students to ob- 
tain the concepts and facts that were intended. It seems 
to this reviewer that Dr. Gibbs has been very successful, 
on the whole, in incorporating the information and the 
viewpoint that he set out to give. It is his contention that 
the best way to lead students into botany is to start with 
a discussion of the simplest plants and to work gradually 
through an evolutionary sequence to the study of the 
flowering plants. As he points out in the preface, this 
approach is not currently popular and serves in part, at 
least, as a justification for putting on the market yet 
another introductory botany text. 

Prospective users of the book will have to decide 
whether they agree with the author that the evolutionary 
approach to plant science is best for beginning students. 
There can be no doubt that this approach should be avail- 
able for advanced students and for general readers. The 
modern concepts of plant evolution have’ not been pre- 
sented frequently enough in as clear and well-developed 
a manner as Gibbs achieves. This reviewer believes, how- 
ever, that college freshmen and sophomores may have 
trouble in maintaining an interest in their botany course 
when they fail to learn about the familiar, conspicuous 
seed plants until late in the book—this despite the fact 
that in all the earlier chapters there are references to the 
usefulness or the harmfulness to man of many of the 
‘‘lower’’ plants. Gibbs argues that students are not 
familiar with seed plants and are not especially interested 
in them. He is right that they are not familiar with them, 
but they think they are, and this feeling of familiarity 
serves to make them more interested in acquiring some 
knowledge of them than in learning about primitive 
plants first. Gibbs may be able to hold the attention of 
his students, for any good teacher can carry students into 
any field he is enthusiastic about. It is the belief of this 
reviewer, however, that Gibbs’s Botany may be a hard 
book for many teachers to use successfully with first- or 
second-year college students. It should be an excellent 
text for advanced students. 

The emphasis on evolution as the basis for organizing 
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present-day knowledge of plants does not mean that 
physiological, cytological, genetic, and taxonomic view- 
points are not well presented. In fact, a fair knowledge 
of biochemistry is needed to get the full import of some 
paragraphs—and especially the chapter on ‘‘ Plant Prod- 
ucts and their Utilization by Man.’’ The first chapter, 
‘‘The Content of Botany,’’ lays out the whole field of 
plant science, but a beginning student may well not have 
enough understanding of the way scientific knowledge 
has to be organized to get much out of this in the first 
reading assignment. Much of its content might better be 
developed at the end of the book, although, of course, 
some introductory clue as to what botany is all about 
should be given. 

The illustrations used are excellent and well seleeted ; 


most of them are original. The photographs are good and 
show what they purport to. The diagrams display evidence 
of having been designed by a teacher who knows what 
students need to be shown. The format of the whole book 
is pleasing, and the typography is most satisfactory. Why 
the text figures and the plates are not numbered in one 
series so that they can be found more easily needs ex- 
planation. A spot check of the index indicates that it is 
adequate, although it would have been helpful to have the 
pages where illustrations are found designated. The idea 
of having questions for further thought and study and a 
list of good reference books is commendable. 

Harriet B. CREIGHTON 
Botany Department 
Wellesley College 
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News and Notes 


Fourth Clinical Session of the American Medical Association 
Austin Smith 


Editor, The Journal of the American Medical Association 


For more than one hundred years the American 
Medical Association has been holding annual meet- 
ings. These have grown so that more than 10,000 
physicians now attend the sessions, which means that, 
with physicians, visitors, exhibitors, and their guests, 
approximately 25,000 or more people are present. As 
a result of such a large attendance, the annual sessions 
can be held in only three or four cities in the United 
States—for example, Atlantic City, Chicago, San 
Francisco, or New York. The clinical session was 
designed to permit the holding of a midyear meeting 
in areas not accessible for the annual meetings. The 
clinical sessions also serve as a postgraduate or re- 
fresher course for the general practitioners. emphasis 
being placed on the medical problems confronting 
them. 

In addition to the scientific actions of the associa- 
tion, however, meetings of the House of Delegates 
are always held, at which policies are studied and 
adopted for the American Medical Association. Thus, 
each meeting, in part, consists of scientific activities 
and, in part, of organizational efforts. The meeting in 
Cleveland, which was held December 5-8, was attended 
by more than 2,000 physicians, most of whom were 
from the United States, but physicians from Canada, 
England, and the Latin-American countries were also 
included. The lectures in the scientific program em- 
braced many aspects of practice: diagnosis and treat- 
ment of hemorrhagic diseases; cancer of the lung, 
stomach, and generative tract; heart failure; congen- 
ital heart disease; diabetes; diagnosis and treatment 
of threatened abortion; anemia in children; tests for 
syphilis; warts, hernia, fractures; diagnosis and treat- 
ment of head injuries and of injuries to knee and 
shoulder joints; use of ACTH and cortisone; spinal 
anesthesia; fluid balance; asthma; present status of 
antihistaminies; and many other medical and surgical 
problems. Supplementing the lectures were several 
dozen scientific exhibits which provided practical in- 
formation on a broad variety of topics, including 
anemia, cortisone, arterial infusion, use of cation ex- 
change resins in edema, angiocardiography in con- 
genital heart disease, the community heart program, 
thumb- and finger-sucking habits, operating room aec- 
cidents, control of cancer in childhood, migraine, epi- 
lepsy, blood banks, and detection of diabetes, to men- 
tion only a few. 

Of equal interest were the television programs, 
which presented demonstrations on operative pro- 
cedures and diagnostic and treatment measures. More 
than thirty television demonstrations were arranged, 
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the transmission coming from the University Hos- 
pitals of Cleveland in cooperation with the staffs of 
the hospitals and of the Western Reserve University 
School of Medicine. Also participating were staff mem- 
bers of the Cleveland Clinic, St. Louis Hospital, Mt. 
Sinai Hospital, and Cleveland City Hospital. The tele- 
cast was received in the Cleveland Public Auditorium. 

Brian Blades, chief of surgery at the George Wash- 
ington University Hospital, said that lung cancer was 
a common form of this disease and that it apparently 
is increasing. Until more satisfactory therapy is avail- 
able, however, the only chance of cure is through sur- 
gical removal of all or part of the lung. 

Stewart Wolf, of New York Hospital, reported on 
the effect of mental disturbances, such as anger, resent- 
ment, and anxiety, on the stomach and intestines. He 
warned that abnormal activity of these organs may 
lead eventually to changes in the tissues and true dis- 
ease. To supplement his remarks, he referred to several 
years’ study of patients with openings through which 
the stomach and intestines could be observed. 

ACTH and cortisone were reported helpful in the 
control of rheumatic fever by Arlie R. Barnes, pro- 
fessor of internal medicine at the University of Minne- 
sota. The hormones do not seem to cure the disease nor 
shorten the usual duration, but the acute manifesta- 
tions are suppressed. Associated with the use of these 
drugs, however, are some unusual effects such as de- 
velopment of moon-shaped face, appearance of acne, 
occurrence of white- and purple-colored markings on 
thighs and other parts of the body, and temporary 
cessation of the menses. ACTH alsa was reported to 
be remarkably beneficial in the treatment of patients 
suffering from burns. With this drug, pain is quickly 
relieved, fewer collateral measures such as transfu- 
sions are needed, nursing and medical attendance is 
decreased, and the skin heals much more readily and 
assumes a more normal appearance. 

Warning against overtreatment with antihistamines, 
Harold J. Friedman pointed to the toxic effects that 
may involve the nervous system and cause symptoms 
such as disorientation, confusion, delirium, hysteria, 
and neuritis. Even the circulatory and hemopoietic 
systems may be involved. He urged the administration 
of these drugs only under the supervision of the 
physician, with constant observation of the patient 
for toxic manifestations, 

Irvine H. Page said that if any of some sixty known 
causes of high blood pressure can be found on exami- 
nation of a patient aid for the victim, or even possible 
eure, may be accomplished. 
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Edward A. Marshall, in referring to the more than 
one hundred conditions that may cause sudden and 
acute pain in the abdomen, warned that appendicitis 
is not the cause as frequently as has been thought. 
Excluding injury and diseases of the chest, he divided 
the causes into six groups: inflammation, stone, ob- 
struction, ulceration, and conditions caused by inter- 
ference with blood supply and by abnormal supply. 
He warned that in the event of abdominal pain noth- 
ing should be given at first, an enema second, food 
very late, and a laxative never. 

Frederic A. Gibbs reported on the improved outlook 
for those suffering from epilepsy, because of recent 
discoveries in medication and surgery. 

In allergy a more conservative note is necessary 
because of the relation of emotions to skin and other 
diseases and the effect of allergy on child behavior. 
For example, Arthur J. Horesh said that allergy in 
children includes more than hay fever, asthma, eezema, 
and hives. The allergic infant has nursing difficulties, 
colic, and diarrhea and vomits easily. Formulas that 
agree with him are difficult to find, eezema may de- 
velop from the foods to which he is allergic, and colds 
and bronchitis are common. Not infrequently such 
children present behavior problems, and it is unwise 
to believe that the child will outgrow this trouble. 
Early treatment is essential. 

A surgeon, Rudolph §S. Reich, reported that new 
methods in the treatment of hip fracture by the use 
of metallic nails have been effective in 85 per cent of 
eases by permitting healing of the break and return- 
ing the patient quickly to a useful, active ljfe. This 
has been particularly helpful for the elderly, who 
formerly were bedridden following fractures. 

Keith 8. Grimson described the effect of a proprie- 
tary drug, with the trade name Banthine, on peptic 
ulcer. His study on a hundred patients produced re- 
sults where previous medical programs had failed. 


A dermatologist, Benjamin P. Persky, warned of 
the dangers associated with the development of 
frecklelike pigmentation of the skin that occurs late 
in life; this may be a malignant mole. 

The House of Delegates made its fourth annual 
selection for receipt of the generai practitioner’s 
award. This year the recipient was Dean Sherwood 
Luce, of Canton, Massachusetts. The award is made 
following nominations by individual county medical 
societies, which are screened by the state medical 
societies, which in turn present one name. From these 
submitted names the Board of Trustees of the Amer- 
ican Medical Association submit three to the House 
of Delegates. By vote, the house, which consists of 
198 delegates, chooses one of these three. 

An action of outstanding significance was the an- 
nouncement by the Board of Trustees of an appro- 
priation of $500,000 as an endowment “without 
strings” to be given as a nucleus for a nation-wide 
fund for aid to medical schools. This is in addition 
to the quarter of a million dollars—in fact, $285,000. 
for 1951—which the Association has spent annually 
for years through its Council on Medical Education 
and Hospitals and other departments to advance med- 
ical education. The half-million-dollar contribution is 
from the Association’s National Education Campaign 
fund, which means that every physician as he pays his 
$25.00 dues will know that a share of it, in addition 
to covering a subscription to The Journal of the 
American Medical Association, will be used to insure 
training, and better training, for medical students who 
are setting forth on the road he has already traveled. 
In making the announcement, the Board expressed the 
hope that this action will become a stimulus to other 
professions, industries, businesses, labor groups, and 
private donors and urged all members of the American 
Medical Association to contribute and to take the lead 
in seeuring contributions from other sources. 


Scientists in the News 


John Rusweiler Cann, who developed an instrument 
for electrophoretic separation of proteins, has been ap- 
pointed assistant professor of biophysics in Colorado 
University’s Department of Medicine. 


Kenneth E. Caster, University of Cincinnati, has 
been elected vice president and member of the board 
of editors of the national Paleontological Research In- 
stitution and a correspondent of the new Cultural In- 
stitute of Ponta Grossa, Parana, Brazil. Dr. Caster is 
associate professor of geology and a fellow in the 
Graduate School of Arts and Sciences at the univer- 
sity. 


Robert R. Coles, acting head of the Hayden Plane- 
tarium for the past eight months, has been named 
chairman. He has been a member of the staff of the 
museum since 1929 and was named assistant curator 
in 1936. After serving in the Air Force during World 
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War II he returned to the planetarium, where he 
aided the institution’s navigation training program for 
the armed forces. He has written extensively on as- 
tronomy, delivered 5,000 lectures in the planetarium 
alone, conducted a network radio program from the 
planetarium, and appeared on radio and television 
programs. 


The newly created post of vice president in charge of 
scientific affairs, E. R. Squibb & Sons, will be held 
by William A. Feirer. For the past several years, Dr. 
Feirer has been executive vice president of Sharpe & 
Dohme, -beginning in the research laboratories, and 
serving subsequently as medical director, director of 
the medieal research division, and vice president in 
charge of medical research. He has published widely 
in the field of bactericlogy. 


Recent visitors from abroad at ARA bureaus in 
Washington and Beltsville were Hans Hohn, director 
of Institute of Inorganic Technology, Austria; Pierre 
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Desnuelle, director of the National Laboratory for 
Oils and Fats, France; Alf Sanengen, director of Re- 
search Institute, Norway; A. M. Khan, deputy secre- 
tary of the Ministry of Food and Agriculture, Pakis- 
tan; and Gideon Mer, minister of health, Israel. 


Richard O. Roblin, Jr., director of the Chemotherapy 
Division of the American Cyanamid Company, has 
been elected 1951 chairman of the American Chemical 
Society’s Division of Medicinal Chemistry, succeed- 
ing Kenneth N. Campbell, professor of organic chem- 
istry at the University of Notre Dame. Dr. Roblin is 
associate editor of the Journal of Immunology, Virus 
Diseases, and Chemotherapy and served as a civilian 
with the Office of Scientific Research and Development 
during the war. Chester Suter, associate director of re- 
search of the Sterling-Winthrop Research Institute, 
was elected vice chairman, and M. G. Van Campen, of 
the Wm. S. Merrell Company, was named secretary- 
treasurer. 


William H. Shideler, chairman of the Department 
of Geology at Miami University, was honored recently 
at a banquet attended by 125 former students and as- 
sociates. The occasion was the celebration of Dr. 
Shideler’s 41st year of teaching geology at the Uni- 
versity. Paul H. Dunn, chairman of the Department of 
Geology at Mississippi State College, was toastmaster ; 
short talks were given by Charles Deiss, state geologist, 
and chairman of the Department of Geology of Indi- 
ana University, by J. J. Wolford, geologist at Miami 
University, and by David Delo, executive secretary, 
American Geological Institute—all former students of 
Dr. Shideler. 


The chief of Veterinary Public Health Service, 
Communicable Disease Center, PHS, James H. Steele, 
attended the meeting of the international consultant 
group on bovine tuberculosis and other diseases com- 
municable to man, in Geneva recently. This group, of 
which he is a member, is a joint unit of the WHO and 
FAO of the United Nations. Dr. Steele also visited 
several laboratories in London and the Pasteur Insti- 
tute in Paris and lectured at the School of Veterinary 
Medicine in Paris. 


The USPHS Corps has called Edward S. Weiss to 
active duty and has assigned him to the Arctic Health 
Research Center at Anchorage, Alaska. As chief of 
the Biometries Branch, he will initiate studies in human 
ecology, including illness surveys, and will collaborate 
on the design and analysis of experiments in the re- 
search programs of other branches. 


Meetings and Elections 


Ralph W. G. Wyckoff, of the Laboratory of Physi- 
eal Biology, Experimental Biology and Medicine In- 
stitute, National Institutes of Health, has discussed 
“Seeing Viruses and the Macromolecules of Living 
Matter” as a Sigma Xi Lecturer at several colleges and 
universities. In January he will speak at the following: 
January 10, RESA Branch, Esso Research Club, 
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Linden, N. J.; January 15, Socony-Vacuum Researeh 
Laboratories Club, Paulsboro, N. J.; January 16, 
Swarthmore College Chapter, Swarthmore, Pa.; and 
January 17, University of Pennsylvania Chapter, 
Philadelphia. 


In case of military attack on the continental U. §8., 
how will the nation’s utilities continue to function? 
That is the subject of a panel discussion scheduled for 
the winter meeting of the American Institute of Elec- 
trical Engineers at the Hotel Statler, New York, 
January 22-26. Six of the institute’s committees are 
planning to present an all-day panel discussion on the 
subject. In morning and afternoon sessions, January 
23, they will consider the effects of the atomic bomb, 
radioactivity resulting from a bomb blast, instru- 
ments for indicating radioactivity, and steps being 
taken by the various utilities for mobilization in such 
an emergency. 


Sigma Pi Sigma, physics honor society, held its fifth 
national convention at Berea College, December 27-30. 
As a prelude to the convention the delegates visited the 
Oak Ridge atomic energy installations, at one of which 
they were addressed by James A. Lane, associate diree- 
tor of the Technical Division. Dr. Lane deseribed 
the current reactor programs of the AEC. The con- 
vention banquet speaker was M. H. Trytten, diree- 
tor of the Office of Scientific Personnel, NRC, who 
talked on “Physicists as National Assets.” Featured at 
the meeting were several panel discussions on the 
problems facing physics students during the present 
national emergency. 


The officers and council of the British Association 
for the Advancement of Science for 1950-51 are: 
president 1950, Sir Harold Hartley; president 1951, 
the Duke of Edinburgh; general treasurer, M. G. Ben- 
nett; general secretaries, Edward Hindle and Sir 
Richard Southwell; ordinary members of the coun- 
cil, G. C. Allen, F. Balfour-Browne, M. C. Burkitt, 
Ritchie Calder, T. R. Cave-Browne Cave, Sir Fred 
Clark, H. G. Champion, Winifred Cullis, Sir Alfred 
Egerton, K. G. Fenelon, H. P. Gilding, Ezer Griffiths, 
D. B. Harden, O. J. R. Howarth, Sir Harold Spencer 
Jones, E. H. Neville, Sir William Ogg, 8. J. F. Phil- 
pott, J. Ramsbottom, Lord Rennell of Rodd, Sir John 
Simonsen, W. O. Lester Smith, L. Dudley Stamp, C. J. 
Stubblefield, H. Hamshaw Thomas, C. Tierney, A. E. 
Trueman, H. E. Wimperis, A. W. Wolters, and Nor- 
man C. Wright. 


Grants and Awards 


Roger J. Williams, discoverer of the growth- 
promoting vitamin pantothenic acid and a pioneer in 
the development of folie acid as a weapon against 
pernicious anemia, has been chosen 1950 winner of 
the Southwest Award of the American Chemical So- 
ciety. Director of the University of Texas Biochemical 
Institute since 1940, Professor Williams has aroused 
wide interest with his theory that, biochemically 
speaking, there is no such thing as “the average man,” 
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a theory explained in his The Human Frontier. He has 
also been the recipient of the Mead Johnson Award of 
the American Institute of Nutrition, and the Chandler 
Medal of Columbia University, which he shared in 
1942 with his brother, Robert R. Williams. 


David M. Ju, of Columbia-Presbyterian Medical 
Center, New York, and Bernard G. Sarnat, University 
of Illinois Colleges of Dentistry and Medicine, Chi- 
cago, are the 1950 winners of the Krebs Awards. The 
international essay competition is sponsored by the 
Foundation of the American Society of Plastie and 
Reconstructive Surgery, which offers the prizes for 
original unpublished research, basie or clinical, in 
plastic surgery. 


Cornell University has received a grant of $130,000 
from the Lilly Endowment, Inc., of Indianapolis for a 
long-term research project on Occupational Retire- 
ment and its Effects on Morbidity and Mortality. The 
study is based on the belief that occupational retire- 
ment may fail ‘to serve its commonly accepted pur- 
poses. The seven-year program will be conducted by 
the Cornell Social Science Research Center under the 
direction of Milton L. Barron, professor of sociology 
and a specialist in problems of aging. 


The University of Michigan’s Phoenix Project, de- 
voted to atomic research, has received a grant of $100,- 
000 from the Nash-Kelvinator Corporation. The grant 
will be applied toward basic research on nuclear inves- 
tigation of the preservation of food and the im- 
provement of metal surfaces and coatings. 


A grant of $4,500, to be used for a research study 
to determine the extent of variation in the cell size 
and arrangement of selected portions of the brain, has 
been awarded to George Clark. Dr. Clark, an associate 
professor in Neuroanatomy at Chicago Medical School, 
received the grant from the National Institute of 
Mental Health through the USPHS. 


The Office of Naval Research has recently made a 
grant of $5,355 to William B. Cherry, assistant pro- 
fessor of bacteriology at the University of Tennes- 
see, to support a study of host-virus relationships 
within the genus Salmonella. The Aluminum Corpora- 
tion of America and TVA have extended their grants 
of the past year. The former provides for a continua- 
tion of studies on slime deposits in water conduits, 
by Arthur L. Pollard, lecturer in bacteriology, and 
the latter supports the studies of J. O. Mundt, asso- 
ciate professor of bacteriology, on studies of regional 
food products. 


F. M. Tiller, associate professor of chemical en- 
gineering at Vanderbilt University, has won the Junior 
Award of the American Institute of Chemical Engi- 
neers. The honor is given for outstanding contribu- 
tions to the literature of chemical engineering. Dr. 
Tiller was chosen for his paper “Efficiencies in Gas 
Absorption, Extraction, and Washing,” published in 
Chemical Engineering Progress in 1949. 


Fellowships 


Opportunities for outstanding graduate students 
in chemistry, economies, and other scientifie and tech- 
nical fields to conduct research work in salaried intern- 
ships will be offered during 1951-52 by the U. S. De- 
partment of Agriculture, in cooperation with colleges 
and universities throughout the country. Temporary 
positions as “research interns” will be available in 
six USDA agencies for 58 graduate students and fae- 
ulty members. These internships call for full-time 
work by especially qualified students at salaries of 
$3,100 to $6,400 per year. By agreement with the col- 
leges involved, interns may submit their research 
results for credit toward advanced degrees. Students 
may obtain information from their graduate schools. 
Appointments will be made by the department agencies 
concerned from qualified students nominated by ae- 
credited colleges and universities. Faculty members 
selected will be appointed to terms not to exceed 120 
days. Nominations must be submitted by February 1. 


The National Gallery of Art is sponsoring a fellow-' 


ship with the objective of developing new materials 
and techniques for the fine arts, both for use in origi- 
nal work and for restoration, with a special view 
toward permanence. Robert L. Feller has been ap- 
pointed to this fellowship. He recently completed 
his graduate studies at Rutgers University in the field 
of physical-organice chemistry and has for many years 
been actively interested in drawing and painting. 


The National Foundation for Infantile Paralysis has 
announced the availability of pre- and postdoctoral 
fellowships to candidates whose interests are research 
and teaching in the fields related to the problems of 
poliomyelitis (virology, biochemistry, biophysics, or- 
thopedies, pediatrics, neurology, and epidemiology). 
Predoctoral fellowships cover one year, but may be re- 
newed; postdoctoral fellowships are for one to three 
years, with possibility of renewal. Stipends will range 
from $1,200 to $1,800 a year, plus tuition, to $3,600- 
$7,000 a year for the postdoctoral candidates. Further 
information and applications may be obtained from 
the Division of Professional Education, National 
Foundation for Infantile Paralysis, 120 Broadway, 
New York 5. 

Industrial research fellowships in physics, chem- 
istry, metallurgy, ceramics, mechanics, and electri- 
eal engineering are being offered by the Armour Re- 
search Foundation of Illinois Institute of Technology. 
Those awarded fellowships will attend Illinois Insti- 
tute of Technology half-time, beginning in Septem- 
ber 1951, and work in the Research Foundation half- 
time in ‘a graduate program leading to advanced 
degrees. They will be employed full-time by the foun- 
dation during the summer. The fellowships continue 
for approximately 21 months, until the end of the 
second academic year. Candidates must be under 28 
and hold a bachelor’s degree from an accredited college 
or university, with a major in the sciences. In addition 
to tuition, fellows will receive $150 a month during the 
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first year, $275 a month and a two-week vacation in the 
summer, and $175 a month the second year. Applica- 
tions may be had from the Office of Admissions. Those 
received prior to March 15 will be given first con- 
sideration. 

Merck & Co., Ine., has established the Waksman- 
Merck Postdoctoral Fellowship in the natural sciences 
at Rutgers University. The fellowship, in honor of 
Selman A. Waksman, is open to U. 8. and Canadian 
citizens who have received, or are about to receive, 
the Ph.D. or equivalent degree and are interested in 
further research experience in the basic or applied 
phases of biology, chemistry, or physics. The award 
is $3,300 for one calendar year, beginning next July 
1, with one month for vacation. Application forms may 
be obtained from the Executive Secretary, Graduate 
Faculty, Rutgers University, New Brunswick, N. J., 
and must be returned by February 1. 


Colleges and Universities 


A School of Humanities and Social Studies has been 
established at MIT to provide a program in general 
education for students in the fields of science, engi- 
neering, and architecture, which in addition will be a 
center for creative and professional work in such social 
sciences as economics. In making the announcement 
James R. Killian, Jr., emphasized that the creation 
of the new school “does not mean that MIT plans to 
develop a school or college of liberal arts or to give 
degrees in the liberal arts.” John E. Burchard, dean 
of the Division of Humanities since 1948, has been 
appointed dean of the new school. 


Ohio State University is establishing an Institute 
of Geodesy, Photogrammetry, and Cartography, the 
first in America to provide integration of the three 
sciences in such a program. Instruction and associated 
research will begin with the autumn quarter, 1951, 
under the direction of Weikko A. Heiskanen, formerly 
director of the Finnish Geodetic Institute. 

The University of Pennsylvania has purchased for 
its Edgar Fahs Smith Memorial Collection in the 
History of Chemistry the historical library of the 
late Tenney L. Davis, which consists of nearly 1,000 
volumes and a small collection of portrait prints and 
medals. Of interest are 24 volumes of Chinese alchemi- 
eal writings, a collection of rare early European al- 
chemical treatises, and a collection of historical studies 
of chemistry by modern historians, 

Four educational institutions have recently been 
elected to active membership in the Engineering Col- 
lege Research Council of the American Society for 
Engineering Education. They are California Insti- 
tute of Technology, Thayer School of Engineering 
(Dartmouth), Montana State College, and the Uni- 
versity of Toledo. 


Two hundred and fifty-five dental societies and 
study clubs in the U. S. and Canada are taking ad- 
vantage of a new idea in education—instruction by 
telephone—to keep their members posted this winter 
on current advances in dentistry. The program will 
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originate in Chicago, where it will be transmitted 
one night a month by the University of Illinois College 
of Dentistry. More than 9,000 dentists in 46 states, and 
in seven provinees in Canada, will hear the two-hour 
telephone broadeast which started November 13, and 
will continue through March. 

Because of the tense international situation Rens- 
selaer Polytechnic Institute will accept a freshman class 
on February 1. This means that students finishing 
high school in January may cemplete one entire year 
of college before September. 

A Faculty of Medicine has been established at the 
University of British Columbia, with Myron M. Weaver 
as dean. The preclinical departments are housed in 
temporary quarters on the campus, and clinical teach- 
ing will be carried on at Vancouver General Hospital 
and other local hospitals. Instruction during the first 
year is being offered in anatomy, histology, biochem- 
istry, physiology, history of medieal progress, human 
behavior, and introduction to medicine and publie 
health. 


In the Laboratories 

At Washington, D. C., Fisher Scientific Company 
has opened a new scientific supply house which will 
serve as a stocking, shipping, and repair center for 
the Atlantic seaboard area. More than an acre of shelv- 
ing has been installed in the plant to store the thou- 
sands of laboratory apparatus items, instruments, and 
chemicals. Complete repair, service, and demonstra- 
tions facilities are now available to scientists in the 
Washington area. 

A National Asphalt Research Center has been estab- 
lished at the Franklin Institute Laboratories for Re- 
search and Development. It has been set up on a na- 
tion-wide seale, with sponsoring companies represent- 
ing oil, roofing, molded products, linoleum, sealing 
compounds, and allied industries, and its basic purpose 
will be to further the development of a scientific tech- 
nology to permit the manufacture of better asphalts 
for specific purposes, and the development of new ap- 
plications for asphalts. The center will open officially 
in mid-January. 

Argonne National Laboratory, which is designing 
production units for the manufacture of hydrogen 
bombs, is sponsoring a joint training and development 
program with E. I. du Pont de Nemours & Co. Sei- 
entific and technical personnel from Du Pont will 
train at the laboratory for periods of six to eighteen 
months. Du Pont will ultimately build and operate 
a $260,000,000 plant in South Carolina. 


Deaths 


Claude Ervin Needham, chief of the Mineral Statis- 
ties Branch of the U. S. Bureau of Mines Regional 
Office at Amarillo, Texas, died October 15. Well known 
in the industry for his work in sedimentary petrog- 
raphy, stratigraphy, micropaleontology, and mineral 
economics, Dr. Needham was the editor of the Minerals 
Yearbook of the Bureau of Mines from 1943 to 1945. 
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Harry G. Ott, one of America’s leading optical en- 
gineers and assistant to Carl L. Bausch, vice président 
in charge of research and engineering at Bausch & 
Lomb, died November 21 at 56. Head of the Mili- 
tary Engineering Department since 1948, he was in- 
strumental in designing and producing optical gun- 
fire control equipment for the Army and Navy, in- 
cluding rangefinders, heightfinders, tank sights, and 
submarine periscopes. 


The recently elected president of the Geological 
Society of America, Chester Stock, died December 6. 
Chairman of the Division of Geological Sciences and 
professor of paleontology, California Institute of 
Technology, he was well known for his work on mam- 
malian paleontology of western North America. 


Charles Englehard, president of Baker and Com- 
pany, refiners of precious metals, and an honorary life 
member of the Board of Trustees of Stevens Institute 
of Technology, died December 1. He was 83 years old. 


Thousand Dollar Prize 


On December 30, at the AAAS meetings in Cleve- 
land, Carroll M. Williams, associate professor of zool- 
ogy at Harvard University, was awarded the Associa- 
tion’s $1,000 Prize for an outstanding contribution to 
science presented at the annual convention. Born in 
Richmond, Va., December 2, 1916, Dr. Williams re- 
ceived the B.S. degree from the University of Rich- 
mond in 1937, entering Harvard for postgraduate work 
in biology (Ph.D., 1941) and medicine (M.D., 1946). 
He has been teaching at Harvard since 1946. With 
the assistance of six co-workers he has carried on out- 
standing investigative work on the physiology of the 
Cecropia silkworm. Finding that the transition from 
caterpillar to pupa to moth is under the control of a 
hormone secreted by endocrine organs, Dr. Williams 
and his associates analyzed the mechanism whereby 
this hormone directs behavior at the cellular and mole- 
cular levels, causing decay of certain proteins and the 
synthesis of others, and synthesizing an enzyme sys- 
tem named the cytochrome system, upon which growth 
and development are dependent. Students assisting Dr. 
Williams in these laboratory studies were Ned Feder, 
Janet V. Passonneau, Richard C. Sanborn, H. A. 
Schneidermann, William H. Telfer, and William Van 
der Kloot. 

Given annually by an anonymous donor, the $1,000 
Prize is designed to encourage original scientific re- 
search and its lucid presentation at Association meet- 
ings. This year the $1,000 prize Committee, under 
the chairmanship of John R. Dunning, of Columbia 
University, adjudged the work done and directed by 
Dr. Williams the most meritorious of the projects 
described in the 1,200 or more papers presented at 
the Cleveland meeting. The five papers in which the re- 
search was reported reflect Dr. Williams’ long-con- 
tinued interest in the physiology of insects, with 
special reference to the physiology and biochemistry 
of insect growth and development, and insect flight 
and respiration. 
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Publications Received 


Electromagnetically Enriched Isotopes—Inventory, June 
1950. Oak Ridge National Laboratory, Oak Ridge, 
Tenn. 

Impact. Vol. 1, No. 1. Unesco, 19 Kléber Ave., Paris 16, 
France. 25¢. 


Patients in State Mental Hospitals: 1948. Report MH- 
B50. No. 4. Nationa] Institute of Mental Health, Be- 
thesda 14, Md. 


Inundated Anthracite Reserves: Eastern Middle Field of 
Pennsylvania. Bureau of Mines, Bull. 491. U. 8. GPO, 
Washington 25, D. C. 15¢. 


Agricultural Climatology of Siberia, Natural Belts, and 
Agro-Climatic Analogues in North America. M. Y. Nut- 
tonson. American Institute of Crop Ecology, P. O. Box 
1022, Washington, D. C. 

Biological Oxidation of Aromatic Rings. Biochemical So- 
ciety Symposia No. 5. Cambridge Univ. Press, 51 Madi- 
son Ave., New York 10. $2.00. 

Studies Honoring Trevor Kincaid. Melville H. Hatch, Ed. 
Univ. Washington Press, Seattle. $2.50. 


Chicago Natural History Museum Annual Report, 1949. 


Chicago Natural History Museum, Chicago, Ill. $1.00. 

Effects of the Inhalation of Oxygen. Cire. 7575. Bureau 
of Mines, Publ. Distribution Section, 4800 Forbes St., 
Pittsburgh 13, Pa. 

Lamination of Connecticut Red Oak. N. V. Poletika. Bull. 
537, Connecticut Agricultural Experiment Station, New 
Haven, Conn. 

The Science Reports of the Research Institutes. Series A, 
Vol. 1, No. 1. Tohoku University, Sendai, Japan. 

List of Danish Vertebrates. A. Fr. Brunn et al. Danish 
Science Press, Ltd., Copenhagen. $1.50. 

List of Scientific Papers Published in the Middle-East. 
Unesco, Middle East Science Cooperation Office, 8 Rue 
Salamlik, Garden City, Cairo, Egypt. 


Man and Other Mammals from Toalian Sites in South- 
Western Celebes. D. A. Hooijer. Kon. Nederl. Akad- 
emie Van Wetenschappen, Amsterdam, Kolveniersburg- 
wal 29, Holland. . 


Eighth Semiannual Report of the Atomic Energy Com- 
mission. Senate Doc. No. 188, U. 8. GPO, Washington 
25, D. C. 

A Guide to the Literature on Collagen. Rubin Borasky. 
Eastern Regional Research Laboratory, USDA, Phila- 
delphia 18, Pa. 

British Manual on Atomic Warfare. British Information 
Services, 30 Rockefeller Plaza, New York 20. 50¢. 

Microfilms and Microcards: Their Use in Research. Li- 
brary of Congress, General Reference and Bibliography 
Division, Washington 25, D. C. 55¢. 

Symposium on Radiation Genetics. (Information meet- 
ing for biology and medicine, AEC, Oak Ridge, Tenn., 
Mar. 1948.) Wistar Institute of Anatomy and Biology, 
Philadelphia, Pa. 

Instrument Research: Cataiog irom Conference of In- 
struments and Measurements 1949. State Council of 
Technical Research, Royal Academy of Engineering 
Sciences, and Association of Technical Physicists. Acta 
Polytechnica, Box 5073, Stockholm 5, Sweden. 


Contributions to Proceedings of the Second International 
Conference on Soil Mechanics and Foundation Engi- 
neering. Bull. 53, Vol. 46. University of Illinois, Ur- 
bana, Ill. 35 cents. 
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in A handy, authoritative STATISTICAL METHODOLOGY REVIEWS 


1941-1950 
ey gut e to 51g: nifi cant Edited by O. K. Buros, Rutgers University. Containing evalua- 
> ff . tions of every significant book published in the field of statistical 
hia books in the fi eld methodology during this period, this book shows where to find the 
on H most reliable information on statistical techniques in many fields 
nod : . chemistry, physics, mathematics, psychology, etc. A suc- 
‘ cessor to Second Yearbook of Research and Methodology pub- 
So- \ lished in 1941, this book covers the field more thoroughly by con- 
di- : fining the critical reviews to books on statistical methodology. 
: April 1951. Approx. 600 pages. Prob. $7.00. 
ed. 
e | Number Two HETEROCYCLIC COMPOUNDS, Volume II 
em > Polycyclic Five- and Six-Membered Compounds Containing One 
3t., ma useful, O or S Atom. Edited by R. C. Evperriecp, Columbia Uni- 
Ps > versity. A large group of naturally occurring compounds in- 
all. well-received Sevzes cluding anthocyanines, flavones, flavanols, chromenes, etc. are 
‘ew ' critically and exhaustively covered in book form for the first time. 
: It concentrates on chemical principles involved in the syntheses 
A, : and reactions of these compounds and presents new concepts sub- 
‘ stantiated by experimental evidence. January 1951. 571 pages. 
ish $15.00. 
ast. 
tue 
First-hand information GEOGRAPHY OF RUSSIA 
th- By N. T. Mirov, University of California, Berkeley. The meat 


ad- on 20 widely-varying of this book is its detailed description of 20 important and widely- 
regions 0 of t he U. S$. S. R. varying regions of the U.S.S.R. The author writes explicitly and 


specifically of the flora and fauna peculiar to each region and gives 


on ' data on location, geology, topography, glaciation, climate, rivers, 
7 : and mountains. A discussion of the people of Russia—based on 

ky ; first-hand information—includes historical geography, language 
ila- : and religion. January. Approx. 357 pages. Prob. $5.00. 

ion 

tali: Laboratory Manual of 
Z 

ELEMENTARY ORGANIC CHEMISTRY 

in the biological Second edition by G. H. Ricuter, The Rice Institute. Following 
et- ° the general plan of the first edition, it extends and supplements 
n., sczences the basic ideas and, whenever practicable, illustrates the principal 
gy, r4 reactions and the technique of organic laboratory practice through 

s their application to products which hold some interest for medi- 
In- : cine. Several of the procedures have been modified either to 
of : simplify the technique or to improve the yield. January 1951. 
146 pages. $1.80. 

a Send for copies on approval. 
Ur- 

JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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Arde Moshy Wook! 


Community 

H ealth 

E ducators 
Compendium of 
K nowledge 


A Handbook to Help the Health Educator 
Check 
Principles, Possibilities and Procedures 


in Democratic Action 


The problems confronting the person concerned with 
public health are many and varied. In fact, there are 
so many people and so many levels involved in the 
overall question, that the lack of good public health 
administration and promotion may very well be at- 
tributable to these existing circumstances. 


If you are working in the field of public health or 
any related area, ask yourself these questions: 


Do I work with people effectively? Do our com- 
mittee meetings get results? Do we make adequate 
preparations for public meetings? How does one 
prepare good publicity, printed matter, and exhibits ? 


If you haven't a satisfactory answer to these ques- 
tions you need a copy of Turner’s new CHECK. 


for Health Promotion 


It was prepared for the health educator, the public 
health nurse, nutritionist, physical educator, the 
agricultural extension worker—for the workers in 
voluntary health agencies, as well as the chairman of 
the Health Committee in the local medical or dental 
society, PTA, service club, woman’s club or other 
agency. 


All of these and many others work with people di- 
rectly and through the media of group communica- 
tion. They, and especially individuals who are pre- 
paring for such responsibilities, want a quick and easy 
way to check their plans and procedures in the many 
processes involved. 


Dr. Turner’s book provides the answers to their ques- 
tions and provides a brief, clear working guide for 
the promotion of better health no matter what size 
group may be concerned. 


By CLAIR E. TURNER, A.M., Ed.M., D.Sc., Dr.P.H. Professor of Public Health Emeritus, 


Massachusetts I of Technology; C 1 


in Health Education, World Health Organi- 


zation; Formerly Associate Professor of Hygiene, Tufts Medical and Dental Schools; etc. 268 


pages, 42 illustrations. Price, $3.00. 


ORDER FORM 


The C. V. MOSBY Company 
3207 Washington Avenue 
St. Louis 3, Missouri 


Please send me a copy of CHECK priced at $3.00 


00 Enclosed find check. 


(0 Charge my account. 
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NEW VOLUME III 
METHODS in MEDICAL RESEARCH 


4 LARGE SECTIONS with LATEST TECHNIQUES, RESULTS & EQUIPMENT 


1. GENETICS OF MICRO-ORGANISMS 
2. ASSAY OF NEUROHUMORS 
3. PSYCHOMOTOR MEASUREMENT METHODS 
4, STUDY OF PEPTIDE STRUCTURE 


EDITED by RALPH W. GERARD, M.D., Unncniy sf Chiusge” 312 PAGES, ILLUSTRATED. $7.00. 


Also Available 
Volumes | & Il 


Published under auspices of a Governing Board composed of 


METHODS IN MEDICAL RESEARCH Irvine H. Page, M.D., A. C. Ivy, M.D., Colin M. MacLeod, 
VOL. I— eS M.D., Carl F. Schmidt, M.D., Eugene A. Stead, M.D., and 
_ VAN R. POTTER, Ph.D., Editor David L. Thomson, Ph.D. 
7 Assay of Antibiotics a 
be This unique series is a master collection of research methods 
Cellular Respiration . . « presenting in detail PRINCIPLES, TECHNIQUES, 
370 Pages; 83 Illustrations. $8.00 CRITIQUES, COMMENTS AND NOTES designed to 
VOL. 


|. H. COMROE, JR., M.D., Editor offer all concerned with medical investigation and its appli- 


Study of Bacterial Viruses 
Pulmonary Function Tests never before published in full or, if so, usefully modified 
Assay of Hormone Secretions 

361 Pages; 51 Illustrations. $6.50 


cation a concise, authoritative source of information 


since initial appearance. Leading scientists and scientific 


reviews stress its indispensable qualities. 


“Significant .. . toward more complete information of the physical properties of the human body 
and a better utilization of the effects of physical agents upon it . . . includes all the new material 
from Accelerators to Vision. A truly great work without which no modern medical library will be 
complete.” —].A.M.A. 


THE NEW MEDICAL PHYSICS (Vol. 11) GLASSER 


Edited by Otto Glasser, Ph.D., Head, Dept. of Biophysics, Cleveland Clinic Foundation. 1227 pages, 978 illustrations. $25.00. 
Vol. I still available: 1792 pages, 1382 illustrations. $20.00. Special price when both volumes are ordered at one time. $40.00. 


Available Through Your Book Store or from the Publisher 
THE YEAR BOOK PUBLISHERS, INC, 200 EAST ILLINOIS ST., CHICAGO 11, ILL. 
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2+442 pp.—7} x 103—illustrated—clothbound—1947 


This volume of 41 papers by leading authorities is a comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 


The plans for the volume were developed under the auspices of the National Cancer Institute and such 


other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 
to this volume. 


APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
Atter these presentations and di i of the ripts they were reveiwed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 
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A SYMPOSIUM ON 


STEROID HORMONES 


EDITED BY EDGAR S. GORDON 


@ The understanding of steroid compounds in 
regulating physiological processes and animal 
behavior has increased rapidly during the past 
few years. While the chemists, biochemists, and 
physiologists have been identifying and charac- 
terizing new compounds, investigators in animal 
husbandry, poultry science, and clinical medicine 
have developed new techniques for quantitative 
study. Here twenty-three articles cover both the 
fundamental and applied aspects of steroid re- 
search arising from experimental work in scores 
of laboratories. 


422 pages, illustrated, bibliography. $6.50 


UNIVERSITY OF WISCONSIN PRESS........, 
811 State Street, Madison 5 


Send——copies of STEROID HORMONES at 
$6.50 per copy. 


‘ 
Payment enclosed. (Press pays postage) ; 
Send medical folder ; 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 


GLASS ABSORPTION 
CELLS 


KLETT 


Makers of Complete Electrophoresus Apparatus 


Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New Co. 
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PERSONNEL PLACEMENT 


PERSONNEL PLACEMENT 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 10 words (e.g., a 25- 
word ad, plus a “Box Number’’, equals 35 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the unitorm settings, enclosed with separate 
border rules, the rate is $17.50 per inch; no extra charge 
for “Box Numbers”’. 


2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS OPEN 


Scientists. Many permanent openings with top-level companies in 
the $5,000 to $20,000 range. Confidential inquiries invited from 
men, 25 to 50, with bachelors, masters, or doctors degrees and ex- 
perience in chemistry, physics, medicine, all branches of engi- 
neering, electronics, etc. Your name and eo position fully 
protected. Tomsett Associates, 1205 Berger Bidg., Pittsburgh, Fe 


The University of Manitoba invites soutientione for a Professorship 
in the Department of Physics. Salary $5,500 or over depending 
on qualifications and experience. Superannuation plan. Traveling 
allowance. Training and experience in experimental physics pre- 
ferred. Further ag mow available on application. Applications, 
to be submitted by March 3lst, 1951, should be addressed to the 
Registrar, The University of Manitoba, Winnipeg, Canada, and 
should include a statement of academic qualifications and teaching 
and research experience, and three letters of reference of recent 
date. R 2/2; R 3/2 


The MARKET PLACE 


POSITIONS WANTED 


M.D., M.S. 27, four years 
tissue “culture, seven publica- 


Box 395, 


Anatomist cancer research specialist, 
teaching, research in histochemistry, 
tions seeks Medical school Faculty position. 


Medical Technician, Registered, college graduate, maior in Chem- 
istry, fifteen years experience in medical laboratory. Wishes posi- 
tion with large clinic or research. Excellent background for ex- 
ecutive position in special laboratory work. Box 396, sec 


Organic Chemist, Ph.D.; two years, collaborated in development 
manufacturing processes for sulfa drugs; three years, research 
chemist one of leading pharmaceutical companies; seven years, 
director of research, small company; for further information, please 
write Burneice Larson, Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


Organic Chemist: Ph.D. Three and one-half years teaching, three 
years research. Desires teaching position with research opportuni- 
ties. Recommendations. Box 393, SCIENCE. 


Pharmacologist, over 10 yrs. cstiditen and 4 yrs. government and 
commercial experience, available at 4 date for commercial or 
teaching position. Box 397, SCIENCE. 1/12 


Physicist, M.S. 10 years biophysical research with ultracentrifuge 
and electron microscope. Northern New York, New England area 
only. Box 394, SCIENCE. x 


Zoologist: M.S. Desires 
Available January °51. 
malogy, General Biology. 


teaching and/or 
Ecology, 
Box 392, SCIEN 


YOUR ad here will get RESULTS 


POSITIONS OPEN 


Bonseviet Protein Synthesis; research opening, Philadelphia early 


research position. 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classified ads, minimum char 
$5.00 for each insertion. Such ads are set in uniform style, 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion $17.50 per inch 

7 times in 1 year 16.00 per inch 

13 times in 1 year 14.00 per inch 

26 times in 1 year 12.50 per inch 

52 times in 1 year 11.00 per inch 
2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “copy” instructions. 
For display advertisers, a invoices will be sent on 
a ane account basis—providing satisfactory credit is 
establis 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 hee preceding date of publication (Friday 
of every wee 
For proof service on dis lay ads complete instruc- 
tions must reach the publication offices of schitce, 1515 
Massachusetts Avenue, N.W., Washington 5, +» not 
later than 4 weeks preceding date of pu Re 


BOOKS 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Compl libraries; sets and runs; and single titles are wanted. 


1951, young Ph.D. Give date available; 
1 


appreciated. Box 384, SCIENC 


Positions Open: 

(a) Director, clinical research; physician well acquainted with 
medical schools, clinics throughout country; responsibilities com- 
mensurate with qualifications; East. (b) Two scientists for differ- 
ent phases of research on oral products; one should have B.S., 

trained for research, other should be Ph.D. in pharmacy, chemistry 
or other biological science; large industrial company; Midwest. 
(c) Physicist with interest in biophysics to become associated with 
research group; university medical school; opportunity for inde- 
pendent investigation. (d) Biochemist to supervise department of 
chemistry; 850-bed hospital; Midwestern metropolis. (e) Senior 
pharmacologist; Ph.D. or M.D. with pharmacological research ex- 
perience ; should be = ualified to initiate and develop pharmacological 
research program; pharmaceutical company; East. (f) Analytical 
chemist to take charge of control laboratories, large industrial com- 
pany; capable administrator required; $10,000-$12,000. $S1-1 Sci- 
ence Division, Medical Bureau, (Burneice Larson, Director) Palm- 
olive Building, Chicago. xX 


Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


WANTED TO PURCHASE: 

SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic 
SCIENTIFIC BOOKS 
Entire libraries and — collections 


WALTER j. NSON 
125 East 23rd Street, ow Yon 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and inetitetenal customers. Please send 
us lists and description i wiry, IV les you are willi to sell 
at high market prices. ER AND COMPANY, 909 
Boylston Street, Boston tf 
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TT} The MARKET PLACE | The MARKET PLACE 2 


LANGUAGES PROFESSIONAL SERVICES 
LINGUAPHONE MAKES LANGUAGES EASY minerals, carbonate, Dhowphat SIS of and 
minerals, carbonate, phosphate and silicate rocks. norganic nt 
Method. Save time, wo Send for free book today. necticut. x 
LINGUAPHONE INSTITUTE, Rockefeller Plaza, New 
York 20. SUPPLIES AND EQUIPMENT 


PROFESSIONAL SERVICES 


New Food Ingredients - New Drugs 


ANIMAL TESTS 
Analyses - ion - Research 
DISCRIMINATING LaWall & Harrisson 
an LLEGE Chemists - Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 
SERVICE 
Coll @ RARE 
~ A I N ~ COMMON 
the Nation and their Personnel. Price, 
STARKMAN Biological Laboratory © ‘Toronto, Canada 
MEMBER NA TA 
25 E. Jackson Blvd., Chicago 4, Illinois DOGS RATS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
eum animals > MICE POULTRY GUINEA PIGS 
d Guaranteed lor your needs. i 
CLASS BLO INC le JOHN C. LANDIS + Hagerstown, M4. 
Pyrex and Lime Laboratory Glass A t Single 
plece or Mass Production according to "Specifications. Q U A R T Z WA R E 
is Grinding—Graduating 
se Accurate and Fast Service for laboratory and industry 
d 610 West 150th St 5 one of standard laboratory ware. 
es . custom fabricating to meet your requirements. 
n LABORATORY GLASS SUPPLY CO. © New York 31, N. Y. For particulars, write: Quartzware Division 
si THE PANRAY CORP. 
d 340 Canal Street, New York 13, N. Y. 
h- 
FOOD RESEARCH 
LABORATORIES, INC. 
c- Founded 1922 All Amino Acids (natural, synthetic, unnatural), 
: Rare Sugars, Biochemical Products, Reagents, New Pharma- 
R y ceuticals in stock. Write or phone PLaza 7-8171 for complete 
40-46 33rd Leng BIOS LABORATORIES, INC. Soh Stress, 
tf 
ATTENTION RESEARCH WORKERS!!! AUTOMATIC \ 
| For your convenience—a complete library service nnon 
— Bibliographies, translations, review of the literature prepared DISPENSER-TITRA TOR any series of volumes. 
WRITERS AVAILABLE FOR GHOST WRITING 
ork 3. We have trained personnel in chemical, medical write to INTERNATIONAL INSTRUMENT CO., Los Angeles 15, Cal. 
— & other scientific fields. 
KRALICK CO. 14 East ssth St., New York 22, N. Y. 
REAGENT ORGANICS 
2,4,7-Trinitrofluorenone, Girard’s Reagents 
U t d Colle th hout 2,3,5-Triphenyl Tetrazolium Chloride 
AMERICAN the Unitea “States “Sontinuc 2-Hydroxy-3-naphthoic Acid H 
COLLEGE for demand for recommendations Blue Tetrazolium, Anthrone, 2,4-Dinitrofluorobenzene 
in ~ different Write for others 
nals BUR positions LABORATORIES — COrnelia 7-222! 
eel 28 E. Jackson Bivd. 
Chicago 4, ill. Our service is nation-wide. 
=a The MARKET PLACE is continued on next page. 
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74 x 10} inches, 
double column, 
clothbound, 


320 pages 


Symposia presented 
to commemorate the 
first hundred years 
of AAAS include 
42 papers by lead- 
ing scientists in thir- 
teen major fields: 


* Sciences of Society 

* Educational Potentials 

* Human Individuality 

* Food and Nutrition 

* World Health Problems 

* Sources of Energy 

* The Upper Atmosphere 

* The World’s Natural Resources 
* Genes and Cytoplasm 

* High Polymers 

* Interactions of Matter and Radiation 
* Waves and Rhythms 


A.A.A.S. Publications 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Enclosed find my check or money order 
in the amount of $...... for ...... 
copy of Centennial. 
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SUPPLIES AND EQUIPMENT 


MICRO 
COVER 
GLASS 

ROUNDS 


NOW AVAILABLE! 


Now—Propper Finished Rounds, the finest, most 
economical micro cover glasses on the market, are 
available in full supply. 


@ Non-corrosive, non-fogging, free from flaws. 
@ Actually more economical than other shapes. 
@ Also available in squares and rectangles. 


(CIRCLES) 


Write for details, prices, and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


GLYCOCVAMING L-Methionine 

@ AMINO ACIDS e BI 

MICROBIOLOGICAL ASSAY MEDIA 
. M. CHEMICAL COMPANY, LTD. 

144 North dF Avenue Los Angeles 36, California 


INDEX of REFRACTION LIQUIDS ———— 


Valuable Aid for Identification of Minerals and other 
® Solids by the Immersion Method of Microscopy 


@ Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 


. CARGILLE 118 Liberty Street, New York 6, N. Y. 


White SWISS Mice 20c =x 


, Cavies, White Rats, Ducks, Pigeons, Hamsters 
rite J. E. STOCKER + Ramsey, N. J. 


ROGER* CAMERA TIMER 


_ 


for time-lapse cinematography as Ly in 
processes. 

EQUIPMENT. 


ROLAB Photo-Science Laboratories 
SANDY HOOK, CONNECTICUT 


* Formerly with Dr. Alexis Carrel. 
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4 What You Should 


Giass is one of the most versatile materials 
known. Compositions are available to meet a 
wide range of requirements. In laboratory glass- 
ware, the properties which give resistance to 
chemicals, to heat and to mechanical shock are 
the most important. 


But . . . and this is the important point to re- 
member, no single glass combines all of these prop- 
erties at their maximum. Exceedingly high chem- 
ical resistance requires sacrifice of thermal 
resistance. Exceptional resistance to thermal 
shock reduces workability and increases the cost 
of glass. High mechanical strength requires 
heavier construction. From a total of over 50,000 
formulas, Corning has in commercial production three glasses which 
meet the most exacting needs of any laboratory. 


First, PYREX brand glass No. 7740, a borosilicate glass in which the 
properties of mechanical strength, thermal and chemical resistance are 
ideally balanced for general laboratory application. Its formula assures 
high chemical stability and still provides exceptional resistance to thermal 
shock. Its low coefficient of expansion permits heavier construction than 
is possible with higher expansion glasses. It is adaptable to economical 
production and is the best glass available for over 99% of all requirements. 


Second, VYCOR brand glass No. 7900, is a 96% silica glass which is 
comparable with fused silica. It has the highest thermal resistance and its 
chemical stability toward acid and neutral solutions is also higher than 
any glass except fused silica. These properties, however, are obtained only 
by a unique manufacturing process somewhat more expensive than ordi- 
nary glass practice. Its use is recommended for the exceptional laboratory 
problem in which exceedingly high resistance to thermal shock or chem- 
ical stability is required. 


Third, Corning brand glass No. 7280 is a boron free glass of unusually 
high resistance to alkali. To achieve the resistance to alkalies a sacrifice of 
thermal resistance must be made and this is true of this glass. Manufactur- 
ing techniques limit somewhat the number of shapes into which it can be 
manufactured and it should be used primarily where extreme alkali resist- 
ance or boron free characteristics are required. 


Your laboratory supply dealer will be glad to help you select the Corning 
laboratory ware to fit your requirements. 


CORNING GLASS WORKS CORNING, N.Y. 
meant ie Glatt 


« 100 Years of Making Glass Better and More Useful « 1951 


1851 
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Keep Your & SPENCER Instroments 
Functioning Like NEW with 


Customer Service 


AO Spencer Microscopes and Instruments have been 
designed and built in the U. S. A. for over 100 years. 
Hundreds of thousands are in use all over the world to- 
day, capably carrying out the purpose for which they 
were originally designed. Heavy wear and damage each 
year take their toll of these useful and valuable instru- 
ments. Proper maintenance will however extend their 
useful life almost indefinitely. 


American Optical Company's Customer Service De- 
partment has been newly organized to give you rapid, 
expert, and efficient reconditioning service on AO 
SPENCER Instruments, optical components, and micro- 
tome knives. 


AO SPENCER Branch Offices are always glad to be 
of help and assistance to you. Why not call the one 
located nearest to you for guidance in packing your in- 
struments for shipment to the factory. Upon receipt of 

your instruments, quotations will 

gladly be furnished. Take advantage 

of this factory service where only factory trained work- 

men do the work with tools and machinery designed 

especially for this purpose. For further information 
write Dept. N-1. 


American @ Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Branc h Offices ¢ New York Chicago SanFrancisco Washington 
Boston Los Angeles Dallas Columbus _ St. Louis be 
Philadelphia Atlanta Pittsburgh Minneapolis 2 
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